
THE 


AMERICAN JOURNAL 


'OF THE 


MEDICAL SCIENCES 


EDITED BY 

GEORUE MORRIS PIERSOL, M.D. 
JOHN H. MUSSER, Jr., M.D. 

ASSISTANT EDITOR 


NEW SERIES 


VOL. CLV 



PHILADELPHIA AND NEW YORK 

LEA A FEBIGER 
1918 



Copyright 
LEA & FEBIGER 
1918 



CONTENTS OF VOL. CLV 


ORIGINAL ARTICLES 

Tlie Influence of upon Infant NIorlality and its Meaning. By 

S.\mui;l McC. H.\mill, M.D '. . . 1 

The Proplivlaxis of Malaria. By CnAMrn CAnTcn McCulloch, A.M., 

NI.D 10 

The Roentgenologic Diagnosis of Primary Carcinoma of the Lung. By 

F. B. McNIahox, M.D., and R. D. Caum.ax, M.D 34 

A Study of Sixty-tVi'o Cases of Diabetes of Fifteen or More Years’ Dura- 
tion. By ALnunT A. Honxon, M.D., and Elliott P. Joslin, M.D. 47 

Infarction of the Heart Simulating Acute Surgical Abdominal Conditions. 

By S.AMUEL A. Levine, M.D., and Charles L. Tranter, M.D. . 57 

A Brief Experimental .Study of the Nlorphologj’- of the Hc.art Muscle 
following Hyiiothyroidism. By H.arlow Brooks, jM.D., and John 
Larkin, NI.*D 66 

A Report of Certain Unusual Cases of Malaria, with a Brief Analysis of 

Fifty Cases of this Disease. By 0. H. Perry Pepper, M.D. . . 70 

Primary Carcinoma of the Liver in Infancy .and Childhood. By J. P. 


Crozer Griffith, M.D 79 

Enteroptosis and Subnutrition; Their Relationship and Treatment. By 

M.ax Einhorn, NI.D 85 

• 

Some Points Respecting the LocaIi^;ation 'of Syphilis upon the Aorta. By 

Oskar Klotz, NI.D 92 

Cardiac Dyspnea. By Fr.ancis W. Peabody, IM.D 100 

Obituary of Theodore C. Janeway', M.D. (February, 1918) 


A Sociologic and Medical Study of Four Hundred Cigar Workers in 
Philadelphia. By T. Grier Miller, M.D 


157 



IV 


CONTEXTS OF VOLUiME CLV 


Electrocardiographic Observations in Toxic Goitre. By Edwabd B. 

Kjrumbhaah, M.D., Ph.D 175 

Roentgenological Studies in the Healing of Gastric and Duodenal Ulcer. 

By Walter W. Hamburger, M.D 204 

Chemical Analyses of the Stomach Contents from 100 Pellagrins. By 
Maurice H. Gn'ENs, Ph.D 221 

The Incidence of Chronic Focal Infection in Chronic Diseases. By 

Lo\t:ll Langstroth, M.D 232 

A Report on the Electrocardiographic Study of Trro Cases of Nodal 
Rhj'thm Exhibiting R-P Interxmls. By James D. Heard, M.D., 
and Arthur E. Strauss, S.B., M.D 238 

Pathogenesis of Infantile Scurvy. By H. J. Gerstenberger, M.D. . 253 

The Pathological Uterus at the Menopause. By Ch.arles R. Robins, 

M.D 313 

A Contribution to the Nature of the Mononuclear Cells Seen in the Exudate 
of Lobar Pneumonia Accompanying Tj-ptoid Fever. By Jonathan 
Forman, M.D., and C. Claron Hugger, M.D 317 

Unsuspected Syphilis. By James S. McLester, M.D., Ma.tor, M. R. G. 320 
' Spiral Fractures of the Tibia. By Charles Davison, M.D 323 

Achylia Gastrica and Chronic Connective-tissue Lienterju A Clinical 

Stud 3 ' of 322 Cases. By Noble Wiley Jones, M.D 335 

Digitalis and the Control of Auricular Fibrillation and Auricular Flutter, 
with Electrocardiograms Illustrating the Effect. Bj' Robert H. 
Halsey, A.B., M.A., M.D. . . . 344 

,SjT)hilis of the Lung. By H. Lisser, A.B., M.D 356 

Three Cases of Infection of the Upper Respiratory Tract with Staphjdo- 
coccus Pyogenes Aureus, Presenting the Sj-mptom-complex of 
Acidosis. By L. U. Gardner, M.D 380 

Urinarj- Infections of Pregnancy and the Puerperium. By F. H. S.mith, 

M.D 392 

A Simple Procedure for Preparation of Colloidal Gold for Diagnostic 

Purposes. Bj' O. I. Lee, B.S 404 

The Present Status of Hodgkin’s Disease. By Arthuti F. Beifeld, M.D. 409 



CONTENTS OF VOLmiE CLV 


V 


Asthma Considered in its Relationship to the Vegetative Nervous System. 

B}' Fiiancis M. PoTTENGEn, A.M., M.D., LL.D. 417 

Obituary of Lieutenant-Colonel John McCrae, A.B., M.D., M.R.C.P. 
(Lond.), C. a. M. C. (April, 191S) 

Spina Bifida Occulta. By Walter M. Brickner, B.S., M.D., F.A.C.S. 473 
Diafaxia Cercbralis Infantilis; the Ataxic Type of Cerebral Birth Palsj". 


Bj'- J. Ramsay Hunt, jM.D 503 

Angina Abdominis. ]3y Edward H. Goodman, M.D 524 

The Relation of Lupus Eiythematosus Discoides to Tuberculous Infection. 

B}- Richard S. Weiss, M.D., and J. J. Singer, M.D 528 

Aneurysm of the Abdominal Aorta with Rupture into the Duodenum. Bj' 

S. B. Marlow, M.D., and F. H. Doubler, M.D 540 

Relation of Congenital Sj'philis to Mental Deficiency. By William H. 

Higgins, M.D 549 

l^Iultiplc Scrositis. Bj' George H. Evans, M.D 553 

Estimation of Urobilin and Urobilinogen in the Duodenal Contents. By 
Herbert Z, Giffin, M.D., Arthur H. Sanford, M.D., and 
Tiiaddbus L. Szlapka, M.D 502 

Pleural Eosinophilia. Bj" Rene Bine, M.D 579 

Surgical Shock and Some Related Problem.s. Bj" J. E. Sweet, A.M., 

M.D., F.A.C.S G25 

Mclanosarcoma of the Rectum, with the Report of a Case. By John W. 

Churchman, M.D 039 

The Prognosis of Gall-bladder Infections. By John H. Gibbon, M.D. . 044 

The Nervous Manifestations of Syphilis of the Eye. By Joseph Collins, 

M.D 649 


Cardiac Syphilis. By William Cabell Moore, B.A., M.D 000 

Sulphoconjugation as a Test of Liver Function. By Max Kahn, M.D., 

Ph.D 008 

Some Clinical and Experimental Observations on Gastric Acidity Use of 

the Gas-chain Method. By Golder L. McWhorter, M.D., Ph.D. 072 



VI 


CONTENTS OF A’OLraiE CLV 


Notes on the Prognostic Value of Psj^ehometric Tests as Compared with 
Clinical Signs in Epilepsy. By L. Pierce Clark, M.D., and 
Alexander Mileae, M.D ; <385 

Gummous S 3 ^hllis of the Thyroid Gland. By Francis Eugene Sene.4r, 

M-D 691 

The Differential Diagnosis of Affections of the Right Upper Quadrant. By 

Charles Gordon Hetd, B.A., M.D 703 

Roentgen Rays as an Aid in the Diagnosis of Ulcus Ventriculi. By I. IV. 

Held, M.D., and M. H. Gross, IM.D 713 

Sensitized Vaccines in the Prophylaxis and Treatment of Infections. By 

Russell L. Cecil, M.D., Major, U. S. M. R. C 781 

A Character Study of the Hemiplegic Epileptic. By L. Pierce Clark, 

M.D 796 

Studies in Fractional Estimation of Gastric Contents. II. Effects of 
Antacid Medication on Gastric Acidity and Secretion. By Burrill 
B. Crohn, M.D SOI 

Relapsing Fever Endemic in Colorado. By Ja.mes J. Waring, jM.D. . 819 

A Vaccine for the Treatment of Bronchial .'Asthma: Report of Twenty 

Cases. By J. Morrison Hutcheson, M.D., and S. W. Budd, M.D. 826 

A Study of Atmospheric Air in the Upper Digestive Tract. By John L. 

K\ntor, M.D. . . , 829 

Vital Stains and the Central Neiwous Sj-stem. By Lewis J. Pollock, 

M.D., and Willi.am T. Cluney, M.D ' . . . 857 

The Circulatory Reactions to Graduated Work in Normal People and in 
Those vdth Cardiac Insufficiency. By Theodore B. Barringer, 

Jr., M.D S64 

Perforated Gastric and Duodenal Ulcer: A Statistical Report of Fifty-nine 

Cases. By Francis J. Scully, M.D 874 



CONTENTS OF VOLUME CLV 


Vll 


WAR MEDICINE. 

Recalled lo Life (A Journal Devoted to the Care, Reeducation and Return 

to Civil Life of Disabled Sailors and Soldiers) 119 

The Work of the Children’s Bureau, Department of Civil Affairs, 

American Red Cross, France. Bj- William Palmer Lucas, M.D. 269 

War Neuroses and Psychoses. By Clahexce B. F^verar, Captain, 

C. A. IM. C. . . ' . . . ' 425 

American Journal of Care for Cripples. Edited by Douglas C. 

IMciMuRTRiE 586 

Vincent’s .‘\ngina Infection; its Prevalence, Varied Manifestations, Treat- 
ment and Bacteriology. By Horace Greeley, M.D 742 

The Tachycardias of Soldiers. By Captain John H. Musser, Jr., M.D,, 

?*I. R. C 883 

Nccrops}' Service in a Militaiy Hospital in the Field. By Howard T. 

K.arsner, M.D., Captain, M. R. C., U. S. A., France .... 900 


REVIEWS 

Reviews of Books 131, 291, 443, 595,753, 906 


PROGRESS OF MEDICAL SCIENCE 


Surgery 137, 295, 451, 601, 701, 910 

Therapeutics 140, 297, 453, 605, 913 

Pediatrics 143, 299, 455, 609 

Obstetrics 146, 300, 457, 612, 764, 915 

Gynecologj’’ 149, 302, 461, 767 

Ophthalmology 769 

Otology 919 

Laryngology 304 

Dermatology 772 

Pathology . 152, 306, 462, 617, 775, 922 

Hygiene 154, 307, 466, 621, 778, 926 




THE 


AMEEJCAN JOUENAL 

OF THE MEDICAL SCIENCES 

JANUARY, 1918 


ORIGINAL ARTICLES 

THE INFLUENCE OF WAR UPON INFANT MORTALITY AND 

ITS MEANING.' 

Bt Sai\iuel McC. Hamill, M.D,, 

rniLADELpniA, 

DinECTOIt or CHILD WELFAHE OF THE COMMITTEE OF PUBLIC SAFETY FOH THE 
COMMONTVEALTH OP PENNSYLVANIA. 

The factors that determine the population of any country are: 

1. The number of children born into it. 

2. The number of people that die in it. 

3. The number of people that go out of or come into it. 
Therefore to prevent a deerease in population or to maintain an 

increase — the goal of every nation — it is neeessary to have a high 
birth-rate and a low death-rate and to suecessfully eneourage desir- 
able immigration. 

All of these problems have received serious eonsideration in the 
past. 

The birth-rate has shovm a tendency to decrease in nearly every 
country in recent years, and especially in those most highly eivilized. 
Franee was the one whose future was most seriously threatened 
before this war. 

Through increased governmental activity, and more espeeially 
through the establishment of many volunteer welfare ageneies, the 
nations had been endeavoring to eompensate for the loAvered birth- 
rate by saving the lives of babies under one year of age — a period of 
life in whieh the death-rate was extraordinarily high and .in which 
the diseases causing the death-rate were largely of the preventable 

* Read before the Philadelphia Pediatric Society, November 13. 1917. 
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group. ^ Muck kad been accomplisked before the war in some 
countries, and yet in but few of them could it be said that more 
than a mere beginning had been made. 

New Zealand was the one brilliant exception. In 1907 ker infant 
deatk-rate was 80 per tkousand living birtks. In 1913 it kad been 
reduced to 38 per thousand living births, thus verifying the opinion 
that it IS possible to save practically 50 per cent, of the babies that 
are dying today. 

I'^Tiat have we been doing in 'this country to reduce infant 
mortality? 


Our F ederal. State, and klunicipal Governments have not become 
sufficiently aroused to the importance of saving human life. 

^ In 1917 the Federal Government made the munificent appropria- 
tion of §296,250 for the work of its Children’s Bureau. 

In the same year it increased its appropriation for the battle 
against foot-and-mouth disease among cattle by §2,500,000 and 
appropriated for the control of hog cholera the sum of §360,000. 
These last two appropriations were very necessary. Foot-and-mouth 
disease and hog cholera should be wiped out. But is their elimina- 
tion relatively so much more important tlian the control of the 
contagious diseases of childhood or the education of the people of the 
nation in the methods of preventing death and disease among 
infants and children? 

Speaking of education reminds us of the anomalous position in 
which we find ourselves in respect to the relative amoimts appro- 
priated for the maintenance of the health of our people and the 
education of our children. Health is fundamental to all progress. 
I^ffiat is the use of developing the minds of our children if they 
are not physically equal to the battle of life? And yet the Penn- 
sylvania State Board of Health has recently reported that 71.5 per 
cent, of the children coming to the public schools carry one or more 
physical defects of such importance as to modify seriously their 
efficiency or to threaten interference with their later development. 

The, recent experiences of the United States Govermnent in its 
attempt to raise an army to fight the unspeakable Him hai^e con- 
firmed this experience by revealing the humiliating fact that the 
number of our young men physically unfit for military service is 


extremely large. 

Physically unfit, and yet the city of New York, in 1917, appro- 
priated §41,430,447 for the education of its children and only 
§3,326,041 for the protection of the health of all its people. Of 
this amount but §650,625 was awarded to the Division of Child 
Hygiene. Out of this latter sum also is taken the salaries of all 
medical inspectors of the city — ^including school inspectors. 

I mention New York because her health appropriation is relatively 
very large, and because, with this measly pittance, she has brought 
about a remarkable reduction in her infant death-rate. 
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Some conception of the waste of iiuman life that has accrued from 
tlie world-wide neglect of the rights of the little child to live can be 
obtained from some interesting figures that have been gathered in 
England. If the death-rate of 1914 had obtained in England for the 
last forty years England Avould have today, in addition to her present 
available fighting force, 1,300,000 men between the ages of eighteen 
and forty years; and had England been able to maintain her birth- 
rate of forty .years ago through this same period these figures would 
ha^^e been doubled. Another group of English figures bears upon this 
careless wastage of life. In 1915 there were 875,000 babies born in 
England. On the basis of the experience of recent years 100,000 of 
these were due to die before the end of their first 3 Tar of life and an 
additional 100,000 before the end of the fifth j'^ear. In the same 
3 'ear — 1915 — the stillbirths and miscarriages in England amounted 
to 120,000. Therefore, out of a potential birth-rate of 995,000, 
320,000, or almost one-third, were doomed to die before the end of 
the fifth j^ear. It is a perfectly'' safe estimate that one-half of these 
fatalities could have been prevented — in other words, that with 
ideal health conditions establi.shed England could have added to her 
population 160,000 lives in 1915. 

The foregoing figures are taken from English reports rather than 
our own, because we have no figures for the entire United States — 
onl.v 31 per cent, of our population comes within what is known as 
the birtli registration area — that is, the area in which the standard 
certificate is used and at least 90 per cent, of the births are 
reported. 

If there was a great destruction of human life before this war, 
what can be said of that which has happened since it began. The 
figures are appalling, and they emphasize the fact that we must 
dwell upon today and use as the basis of our fight for the rights of the 
child to live, viz., that the life of the child has a greater economic 
value than it has ever had before. 

The plea of the moral right of the child to live has had but little 
influence upon the minds of men. Perhaps they maj'' understand the 
meaning of a child when measured in terms of dollars and cents. 

When this war was called into existence by the lord of Kultur it 
resulted in the sudden withdrawal of millions of men from civil life 
and the establishing of conditions in each of the belligerent nations 
that led to a rapid decline in the birth-rate. This decrease has varied 
in the different countries, but it has been very great in all of them. 

At the beginning of the war, as would naturally be expected, the 
interest of the people and their governments was centered upon 
problems that were directly connected with the development and 
maintenance of their armies. The result was that the problems of 
civil life were neglected. The welfare agencies that were dependent 
for their existence upon the voluntary effort and contributions of the 
people lost both their workers and their finances. The contributions 
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to war loans, the maintenance and carrying out of the work of 

mstrtu .ons such as the Eed Cross left the ordLry private Igenckl 

of civd life stranded. The n-ithdraa-al of phys ciL and ™ 
trainfid and ivArL nn. avr, 'll eiuu uuiises 
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out of business, all of them curtailed their work, the governmental 
departments became less efficient, as the result of which sickness and 
death among infants and children increased by leaps and bounds, 
lliis experience was common to all belligerent countries. 

Coincident with this the casualty lists began. 

In short, the various nations found themselves facing the solution 
of these problems; 

1. A decreasing birth-rate. 

2. An increasing death-rate. 

3. An appalling destruction of adult life on the field of battle. 


4. A great maiming of men, thousands of whom were totally 
incapacitated, and many thousands more who were so wounded as 
to be only partially capable in the years to come. 

^Vliat was to be done? 

Manifestly the deaths and wounds from battle could not be 
materially lessened as long as the war continued, and an increase 
in the birth-rate in war times was impossible. Indeed, as men fall 
in battle and new men are called to replace them the birth-rate 
naturally decreases still further. 

There was one possible way, however, of stemming the tide of 
destruction, and that was by so reducing the infant death-rate as to 
at least in part compensate for the loss in population that the other 
conditions were producing. 

To this end each of the various governments is bending its energies, 
with varying degrees of success. 

What will be the fate of the smaller countries that have quaffed 
the cup of Kultur senmd them by the Hun— some udth her arm 
around them, others udth her mailed fist against their faces— no 
man can tell. The clouds upon their horizons are black and they 
seem to have no silvery lining. 

Russia is now engaged — ^under the gentle guidance of sweet Ger- 
many — in destroying herself. Her outlook is unpromising. 

Of Italy and Austria we have no authentic information as to the 
amount of sickness or number of deaths in civil life at any age 
period. We are entirely justified, however, in assuming, from_ our 
knowledge of the conditions in general in civil life, that morbidity 
and mortality are both high in all age periods. 

We have no recent information from the land of the Boche, but 
prior to the severance of diplomatic relationslups with Germany we 
knew- that her infant mortality rate which had been lowered was 
increasing so fast that the government had forbidden the publication 
of statistics, and that her birth-rate was very low, bemg 40 per cent. 
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less in 19] G -than the birth-rate of the year inimedicately preeeding 
the war — a reduction in round figures of 735,500, We knew further 
that women and children were being exploited that the war might 
be won. 

In August, 19M, the Ilcichstag, in order to be freed from all 
trammels and have opportunity to advance the cause of Kultur, 
passed an emergency law giving the Chancellor power to set aside all 
the factory laws and regulations for the well-being of women, young 
people, and children employed in factories. 

An investigation made in September, 1915 — a year later — by the 
German ]\Ietal Workers’ Union as to the conditions under which 
women were working, revealed appalling conditions; 36 per cent, of 
the women were found to be working fifty-four hours in the week and 
63 per cent, over sixty hours. In many cases they worked from 
seventy-five to eighty-four hours, and the shift workers sometimes 
worked from seventeen to twenty-four hours at a stretch. 

llegarding France and England wc have more accurate informa- 
tion. The experiences of France are probably suggestive of what is 
transpiring in Austria, Italy, and possibly in Germany. At the same 
time they stand as a warning of the destructive possibilities of 
modern warfare. 

France has been an invaded country since the beginning of the 
war. The blow that struck her was severe, and in its suddenness 
unexpected. Her initial casualty list was enormous. These facts, 
together with the ovenvhehning problems of the future, demanded 
the immediate utilization of every resource to place the army in a 
position to withstand the onslaught of the Hun. The inevitable 
result was neglect of the civil population and the withdrawal from 
civil life of the people qualified to maintain the welfare of the civilian. 
From the very beginning of the war the drain upon the medical and 
nursing professions was most severe. As the war progressed this 
situation became more and more serious until in February of the 
present year there was onl.y one physician to every SOOO of the civil 
population and no such thing as a public health nurse outside of 
military service. Until recently, when the American Red Cross 
began to supply physicians and nurses, the health of the civil popu- 
lation was largely under the guidance of volunteer workers. France 
has never been able to react from the effect of the original blow. 

What has been the result? The birth-rate in France in 1913 was 
18.8 per thousand of the population. In the year 1916 it reached the 
astounding figure of 8.6 per thousand. This meant a decrease of 
approximately 405,294 births in a single year. Before the war the 
birth-rate equalled the death-rate. It has been estimated that this 
decrease in the birth-rate plus the increase in the death-rate in civil 
life and the added death-rate of military life will result in a reduc- 
tion in the population of France for the year 1917 of 790,000, or 
more than three-quarters of a million. Her losses in 1916 were 
788,000 — only 2000 less than the estimated loss for the present year. 
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Wliat lias happened in England? 

England has never been invaded. Her military development hn. 

c rawal of men from civil li e- This procedure has had a less sudden 
and severe influence upon her birth-rate. In general, England has 
had a much better opportunity to adapt herself to the changing 
conditions. Nevertheless, in England, as is inevitable in any 
V arrmg country, the casualty list and the decrease in birth-rate has 
happened. ^ As has been said, England also experienced a sudden and 
strUcmg initial increase in her infant death-rate, due to the same 
causes that were active in other countries, namely, the diversion of 
the interest and activities of the government and her people from the 
problems of cm! life to the preparation of her army for military 
service. 

In 1914 the infant death-rate in England and Wales was 105 per 
thousand living births, in 1915 it was 110 per thousand; — but England 
saw the handwriting on the wall. The decreasing birth-rate, the 
increasing infant mortality, the civil deaths of other age periods, 
and the fatalities of battle were spelling depopulation. Her response 
to this situation was the perfecting and extending of her machinery 
to save the lives of her mfants. 

All government agencies w’^ere rendered more eflacient, her health 
visitors were increased to 1 to every 500 infants born, and all of her 
private welfare agencies %vere voted grants of money, so that instead 
of curtailing they might extend their work. The result has been 
most striking. England’s infant death-rate for 1916 was reduced to 
91 per thousand living births, a saving over the previous year of 
19 lives in every thousand born. 

In this way England has been able, in large part, to compensate 
for her decreasing birth-rate. 

If England is able to maintain this standard and end this hellish 
war with a relatively small decrease in her population, of all the 
European countries involved England’s future is the most assured. 
There will be less shortage in man power in the years to come, and 
England will have established on a firm basis the machinery with 
which to ensure to the children born to her a place in which they can 

In every warring coimtry the number of children bom will continue 
to decrease in proportion to the number of men called to arms, t e 
munber of women taken into industry, and the increase of pove y 

in the essentials in life. . , 

The casualties of battle— the killed and the wounded— will con- 
tinue as long as the war holds. , s ^ i 

The influence of these new conditions added to the factors wiiicli 

contributed to sickness and death before the war can yield but one 
result — a rapid decrease in population. 
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It is sudi a. procedure as England is following that will compen- 
sate in part for such losses and justify the statement— “that the 
answer to the question, ‘Who has won this war,’ will be given twenty 
or thirty years from today.” Naturally it will be the country 
that so maintains the nutrition of its people to yield the highest 
degree of efficiency and most nearly maintains its rate of 
increase. 

And now our beloved countiy is at war. The experiences of other 
warring countries are soon to be our experiences. The present plan 
of our Government calls for an army of 5,000,000 men. When 
5,000,000 men arc taken out of civil life the influence upon the 
birth-rate of the land will be tremendous. It is no argument to 
the contrary that the majority are unmarried. Unmarried today, 
yes, but manj,'’ of them would have been married in another 
year. 

The casualties of battle are coming to us too. Soon the black 
band of mommuig ndll be common to oui* eyes and soon our tears 
vail be shed with the blood of our sons. 

It is easy enough to talk of the casualties that are coming to us. 
It will be another thing to face them. Do you ever stop to think 
upon what we are likely to face? Do you realize that Russia with 
her millions upon millions of men to whom the Allied nations looked 
for powerful and continued help has been eliminated from this war? 
Do you know that Italy is weakening and that noble France is 
fighting on sheer nerve today? Finally, do you understand the 
meaning of these things? 

Upon the shoulders of England and America will faU the greater 
part of the bm-den of this conflict in the years to come. What that 
iDurden has meant to the nations that have borne it since August, 
1914, we know'. 

Most assuredly wall we add to onr low^ered birth-rate the casualties 
of battle. 

Deaths as they have happened before the war must continue. 

God forbid that tlirough neglect of our civil problems we should 
add to this list an increase in the death-rate of the civil population 
— especially of our infants and children! 

Without ww we have a child problem in the State of Pennsjd- 
vania. 

In 1915, with a death-rate of 110 per thousand living births, we 
had the distinction of having next to the highest infant death- 
rate of any of the States in the registration area. 

We also harbored the town of Shenandoah, which, with a death- 
rate of 196 per thousand living births, had the highest rate of any 
town or city in the registration area. 

What is to happen to us in Pennsylvania if by neglect we lessen 
the efficiency of the manifestly inadequate institutions that have 
prevented our death-rate from going higher than it now is? 
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Dare we become so deeply involved in the problems of war as to 
neglect this most vital of our civilian problems? 

England's neglect in increasing her infant death-rate from 105 
per thousand living births in 1914 to 110 per thousand in 1915 
added to her casualty list for that year the lives of 4375 infants 
under one year of age. 

For every child that dies four are ill. So England's increased 
casualties were not only of the dead, but, in addition, there were 
four times 4375 or 17,500 wounded. 

This comtry faces a grave situation. Its man power is threatened. 
Immigration has ceased and probably will never again be a very 
potent factor in the increase of our population. We have established 
literacy laws which in normal times would have caused a great 
decrease, but what is of much more significance the loss of men in 
the countries which were once the source of our supply has been so 
great that these countries are considering the advisability of placing 
a permanent embargo upon emigration which will practically end 
this source of increase. 

We will be dependent therefore upon our own resources. 

Today we have not enough men to do the work of our industries. 
If men are to be lulled in battle or maimed for life, if our birth-rate 
decreases and by any chance our infant death-rate is permitted to 
increase, we null create conditions that will require generations to 
overcome. 

What can we in Pennsylvania do to offset this possibility? War 
is upon us — our men are falling on the battlefield — vre cannot check 
the guns of our common enemy — ^the deaths and wounds of battle 
are inevitable. 

As in all the rest of this warring world our birth-rate null decrease 
in proportion to the number of men that are called to fight in the 
cause of liberty. This is the law of battles. 

Is there nothing that we can do to protect our beloved country 
against the influences of these inevitable things? 

' The answer to this question has already been given. 

The present infant death-rate in Pennsylvania is 110 per thousand 
Ihdng births. New York City, with its desperate problems of alien 
population, poverty, overcrowding, immorality, and crime, main- 
tained an infant death-rate for the first seven months (up to and 
including July 28) of the present year of 83 per thousand living births. 

If that is possible in New York it is possible in any great city of 
the land, and should be easily attained in the great cities of Penn- 
sylvania. In our smaller cities and rural districts we should estab- 
lish the figures of Australia, Sweden, Norway, or even New Zealand, 
in which in the year 1913 the infant death-rate was 38 per thousand 
living births. If but 25 per cent, of the possible 50 per cent, reduc- 
tion could be accomplished in Pennsylvania we would save each 
year the lives of 27 babies in every 1000 bom, or, m round figures, 
5938 babies’ fives. 
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By what procedure can such results be reached? 

Tlie basis of all health work is education. England was able 
to reduce lier mfant death-rate from 110 per thousand living births 
to 91 in a shigle year by multiplying her educators. The Govern- 
ment financed every private ageney of standing and multiplied her 
health visitors — the women wlio go into the homes of the people 
to tell them how to care for their babies and children — so that she 
had 1 to every 500 children born. New Zealand attained her results 
by the education of all classes — especially of the mother in the home 
— and in answer to this question which I recently addressed to Dr. 
S. Josephine Baker, Director of the Bureau of Child Hygiene in 
New Tork — “To what do you attribute the striking reduction in 
the infant death-rate in New York accomplished in 1916?” I 
received the following reply: 

“The feature of our work which I feel to have been of most value 
in 1916 in reducing the infant death-rate was the widespread 
emphasis that was given to the education of the mothers. You 
"vsnll remember that during that year we had the epidemic of polio- 
myelitis. Mothers became more than ever anxious to get informa- 
tion which would help them to care for their babies. This gave us 
an opportunity to carry on a very definite health campaign for the 
prevention of infant mortality, and we made every effort to get the 
cooperation of every agency in the city which was engaged in any 
work which related to infants. The results were most encouraging, 
as we had 1052 fewer deaths of babies under one year of age in 1916 
than in 1915 and 324 fewer deaths of children under five years of 
age in 1916 than in 1915, notwithstanding the fact that the greater 
proportion of our deaths from poliomyelitis in 1916 were in children 
under five years of age.” 

Whatever is to be done in Pennsylvania must be accomplished 
also through the education and cooperation of all classes of society, 
but above all through the education of the mother in the home. 
Unfortunately we cannot do what England has done. We are 
dependent upon our State and Municipal Governments for our 
appropriations. Our State bodies do not meet annually, and there- 
fore we cannot secure financial assistance from the State until our 
Legislature is in session and even then we have the barrier of politics 
to penetrate. 

Ultimately governmental assistance \vill be given, but we dare 
not wait. We dare not neglect the problems of our civil population. 

The one that is most urgent and most promising of results is 
the infant mortality problem. Infant mortality is a community 
problem, and therefore is an index of the health of communities. 
The conditions that cause siclmess and death among infants also 
cause sickness and death in all age periods. Therefore the removal 
of the agencies which cause infant mortality contributes to improve- 
ment in the health of all the people. 
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For tli6 prGSGnt tliG solution of this problGm is largely dependent 
upon the services of the volunteer. 

It becomes our duty as citizens— just as great a duty as that 
we owe to any of the activities directly connected vdth the creation 
and maintenance of our armies — ^to give of our time and our money 
to the institutions that have been or noil be created for the pro- 
tection of the lives of our children. Let us not add to the casual- 
ties of battle the casualties that vdll inevitably follow the neglect 
of these little ones. Pennsylvania is now calling to her citizens 
to see to it that her people are protected in such way as to make it 
possible for them to give the best that is in them to the work they 
are-doing so that tire highest efficiency at home may contribute to 
the efficiency of our armies abroad. 'V^ffiat vdll be your answer? 

When Harry Lauder was in Philadelphia a few weeks ago he said 
that when he went into the trenches and asked the boys how they 
weretlie answer was, “How are we? Oh, we are all right; but how 
are the folks at home?” “Row are the folks at home.” 

Do you believe they want the answer to that question to be the 
babies are dying, the children and grown-ups are sick, the efficiency 
of the workers has been reduced, and the supplies that should come 
to you will be delayed because the civil population has been neglected? 

Remember what they are sacrificing that we may be saved. It 
is not alone the giving up of the home and the loved ones that dwell 
there, but the supreme sacrifice of life itself. 


THE PROPHYLAXIS OF MALARIA. 

By ChajMpe Carter McCulloch, A.M., hX.D., 

COLONEL, UNITED STATES AI^^^r; SOME TIME PROFESSOR OF MILITARY AND TROPICAL 
MEDICINE, ARMT MEDICAL SCHOOL, WASHINGTON, D. C. 


For an Army man, venturing into print, especially at this time, it 
seems hardly excusable to vuite on any subject not related in some 
important way to the existing war. Malaria has not been reported as 
having given great trouble along the Western front, where our Army 
will no doubt be mainly employed, yet it seems well to review our 
knowledge of the subject at the present time. We have not yet 
received the complete reports of the disease incidence there, and it 
may have been greater than we know. It is quite conceivable 
that malaria might appear in a troublesome way if any carelessness 
were shovm in our own sanitary arrangements, and it certainly 
seems important, or liable at any time to become important, in view 
of the many large cantonments and camps that we are now preparing 
in this country for our big new American Army, some of which are 
of necessity situated in districts not entirely free from suspicion of 
malarial endemicity. 
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I wish, also, to emphasize a point whieh will be new, I think, to 
many of our lately eommissioned doctors, and that is that the most 
necessary thing in then- sanitary work is to impress on the minds of 
the line officers and soldiers the immense importance of little things, 
as compared with great ones, in their effect upon the ultimate success 
or failure of military campaigns. This idea is not a fanciful one— 
quite the opposite. j\Iany of these officers, some of them of high 
rank and scientific training, who certainly ought to have laiown 
better, have in our past wars affected to sneer at such things as 
insects and germs. The}'- somehow do not seem to be able to realize 
that most of our sorrows in this world are due to germs, directly or 
indirectly, and that many of their injurious consequences can be 
prevented by extremely simple and easily executed means. 

The subject of malaria offers a good — perhaps the best and easiest 
understood — text for the educational work referred to. Much has 
been written about malaria, especially in recent years; so much that 
it seems that all medical men must now be thoroughly posted on the 
subject; but perhaps it has not been too extensively considered 
from our present point of view, and the story of Panama and the 
sanitary triumphs there, as an example for future effort, cannot, 
I think, be too often told. Possibly the reader may not object to 
considering a few of the impressions of an eyewitness of the work 
done there. 

In war, to repeat, we have to fight the infinitely little as well as 
the overwhelmingly great. At one and the same time, medical 
service in the field has to repair the mangling of the human frame 
by man-sized explosive shells or other 42 cm. effects, and to fight 
fleas and flies, lice and mosquitoes, as well as the rodent carriers of 
some of these insects. It is probable that the gigantic creatures 
which dominated sea and land in prehistoric times were ultimately 
destroyed by pathogenic bacteria and parasites, perhaps even by 
ultramicroscopic filterable organisms in some cases. The huge 
dinosaurs, pterodactyls, crocodiles, and saber-toothed tigers, while 
warring on each other, could be extinguished in the end. only by 
adversaries so contemptible in size and shape that they were appar- 
ently negligible as competitors in the fierce struggle for existence. 

H. G. Wells has a story of the invasion of the earth by giant 
inliabitants of the planet Mars, who descended from the skies 
encased in shell-shaped capsules. Upon emerging from these the 
giants proceeded to devour all human beings in sight as being 
something merely “good to eat.” A reign of terror ensued. Man 
could not cope with such antagonists as these. Finally the cannibal 
race began to die out and eventually disappeared. The bacteria 
did the business. So, too, up to recent times the most formidable 
enemies of huge armies have not been the shells and bullets of the 
opposing forces but the pathogenic organisms found in the soil and 
on the bodies of “varmints and vermin.” “Every bullet has its 
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billet’’ is a well-knoY'E military aphorism, but until very recently 
the Napoleonic idea that "it takes a man’s weight in lead to kill 
him has held good. So many thousand bullets fall wide of the 
mark and find their billet in the ground. But thousands of patho- 
genic organisms may find their billet in the body of a single soldier 
in the trenches. 

Historical Notes_ on the_ Subject. In ancient times there 
was considerable intuitive feeling concerning the relation between 
insects and disease. Amulets against fleas and flies were common in 
EgJ’Pt and Mesopotamia. One of these, a cylinder seal, with the 
fly-sjmibol of Nergal, the god of disease and death, is in the Pierpont 
Morgan collection. In the Book of Kings, Beelzebub, the god of 
flies, is approached by the sick Ahaziah. 

Garrison, 1 quoting Sh Harry Blake, says that the theory that 
mosquitoes can transmit malarial fever was indicated even in the 
Sanskrit Susruta. It was a far cry, however, to the year 1883, 
when the hjqiothesis was more definitely stated by Dr. A. F. A. 
King, of this city. Sir Patrick Manson had recently proved the 
conveyance of filariasis by the mosquito. Laveran, a French army 
surgeon, in 1880, had described the causative organism of malaria 
— ^the plasmodium — discovered in human blood. Ronald Ross, of 
the Royal Army Medical Corps, a little later completed the proof 
of the mosquito transmission of the disease. 

I should like to invite attention at this point to the remarkable set 
of experiments which, in confirmation of the laboratory findings, 
practically proved the connection of malaria with the mosquito. 
These were conducted by Drs. Sambon and Low, in the summer 
and autumn of 1900, on the Roman Campagna. 

The experimental .party occupied a screened hut in the malarial 
section of that notoriously malarious region, on the banks of a canal 
swarming with Anopheles; that is, from late afternoon to morning 
they kept themselves absolutely screened in the cottage — going 
about in the dajdime as they pleased, even allowing themselves to 
be soaked through in the rainy season. They could observe the 
Anopheles mosquitoes trying to enter the screened windows, which, 
except for the screens, were kept entirely open to the marsh air. 
The result was that none of the party contracted malaria, though 
the- people in the neighborhood, not protected by screening from the 
mosquitoes, rather uniformly developed sjunptoms of ague. As a 
control experiment an infected mosquito was sent to London, where 
there is no malaria, and allowed to bite a healthy man, the son of 
Dr. Manson. He contracted in due time a well-marked attack of 
fever, and the parasites were found in his blood. 

There are many references to malaria in the histories of campaigns, 
some of these dating back to the earlier periods of civilization. Of 

1 Historj' of Medicine, Plifladelphia. 1917, 2d edition, p. 617. 
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tlie later ones, of which we liave the fullest accounts, some resulted in 
great disaster. One author holds, with apj^arent reason, that the 
epidemic in the Greek camp before Troy was malaria, as the 
neighborhood was evidently very marshy. 

We learn from Hij)pocrates, in his descriptions of malarial cachexia 
and other forms of the disease, that so early as 400 b.c,, Greece was 
very malarious. Catastrophies in war are recorded, including a 
severe outbreak in Attica during the Peloponnesian war. 

The disease was- evidently known to Xenophon, who said (and he 
gives good advice, it will be iioted): “If you intend to stay some 
time in one place you must not neglect the health of your camp. 
It is an easy matter if only care be taken, for the inhabitants 
never cease talking about unhealthy and healthy regions, and their 
physique and complexions are trustworthy evidence in both cases.” 

It has been seriouslj’’ advocated, and with much show of reason, 
that malaria played one of the largest parts in the decline of the 
ancient Greeks, both in peace and war.” Many citations from 
non-medical and medical writers, including Hippocrates, signify 
.the great prevalence and importance of the disease. The effects 
are noted from about 400 b.c. on. A sort of vicious circle is 
described which it may be worth our while to note. Malaria in the 
rural districts sapped the health and energy of the inhabitants, 
children, the potential progenitors of new generations, being 
naturally the chief victims. The country was deserted except by 
the diseased and feeble remnants of the population, and the mass of 
the people removed to the cities, with consequent loss to agricultural 
industry, the natural foundation of the wealth and prosperity of a 
nation. City life gradually led to the decline in physique of indi- 
viduals; habits of inertia and laziness supervened and superstition 
became rife, as evidenced by the vogue of dream oracles and astrology. 
“Back to the soil” propaganda naturally resulted in a few genera- 
tions, and the circle started over again. It appears that there was a 
silver lining to the cloud, in that increased respect for women resulted 
from the necessary assumption of the duties of nursing the sick by 
the weaker sex, generally the wives and female relatives of the 
afflicted individuals. The theory of the deleterious effects of urbani- 
zation on national progress, if true, points a conspicuous moral for 
us today. 

A modern Greek author says, in relation to contemporary con- 
ditions in Greece, that “malaria is the sword of Damocles hanging 
above our heads. It chooses the rising generation, drains the 
strength of the adults, lays waste our fields, and weakens the arms 
of our warriors. Numbers of soldiers have fallen victims to fevers.” 
The Greek Arm^^ was badlj'^ infected with malaria as late as 1909. 


2 Jones, W. H. S. : Malaria and Greek History, University Press, Manchester, ig0&. 
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On account of malarial fevers the Gauls under Brennus had to 
torego the otherwise certain capture of Rome. 

• ® recount the ravages of this protean disease 

m tlie Middle Ages, and must therefore resist the temptation to 
cover Its Iptoiy more fully. Mention of a few notable instances in 
modern times will not, however, come amiss in relation to the 
purposes of our paper. 

The Walcherian expedition of the English, about one hundred 
years ago, is a notable example: 10,000 men out of 15,000 were 
actually sick at one time, and with a few days' fighting and two or 
thi-ee hundred casualties there were several thousand deaths from 
malaria in a four months’ campaign. This shows, according to 
h'lelville, that our military strategists should take some notice 
of the science of epidemiology. 

In the Burmese war of 1825-6 the British forces were practically 
made ineffective by the country’s “malignant fever,” Over 5000 
European and native troops were struck down, and it was said that 
"Everyone who was not dead was in hospital.”* 

The campaign of the French in Madagascar, in 1895, was even . 
more disastrous. They had no important military reverses; in fact, 
carrying out the march exactly as planned without serious oppo- 
sition by the enemy. They lost less than a score killed by wounds, 
but some 5000, about one-third of the total force, died from malaria. 

In our own Civil war there were about 800 admissions for malaria 
per thousand of the forces engaged, though the mortality was not 
startling, owing to the benign type of most infections. Think, 
however, of the invalidism and the interference with military 
operations. “Chickahominy fever” it was called. It will be 
remembered how the French under De Lesseps failed in digging the 
Panama Canal. Partly owing, no doubt, to bad financiering, this 
failure was mainly due to the extreme sickness and mortality 
among the laborers from various diseases, but principally from 
yellow fever and malaria. In some months the annual mortality 
per 1000 ran up to about 240. When one considers the amount of 
sickness and invalidism that these figures show must have been 
present, and the resultant great expenditure of money, it is easy to 
see that the carrying out of an engineering enterprise of such 
colossal magnitude as the digging of a ship canal between the two 
oceans became absolutely impossible. 

At Santiago, in our late war with Spain, malaria struck about halt 
our force at the same time; the parasites were of the malignant 
variety and the infections all severe.^ If military conditions had 
not permitted the return of the expedition to the United States v en 
it did return our Army would most probably have been practically 
annihilated; and if the Spanish had put up a stronger resistance 

s Duncan, Andrew: Prevention of Disease in Tropical Campaigns, London, 1888. 
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tliaii they did the whole course of the history of that conflict might 
readily have been changed. 

Plow are we to avoid similar occurrences in the future? Perhaps 
we will not; we seem in the Army often quite slow to profit by past 
experience. I refer to our Army as a whole, not to the Medical 
Department. If we were forced to invade Mexico tomorrow we 
might possibly have experiences quite similar to those. I have 
described, and we will no doubt have much invalidism and conse- 
quent interference with military training in some of our Southern 
camps if we 'Mon’t watch out.'’ At any rate some of us will be 
called upon to give advice, and it is this phase of the situation that 
constitutes the raison. d’Hrc, if any, of this paper. 

I would say in passing that the present condition in the United 
States Army with regard to malaria is quite encouraging, except in 
the Philippines, where a badly infected native population in connec- 
tion with a lack of screening in barracks and quarters keeps up the 
malarial rates. The admission rate for the entire Army in 1915 
was onlj’- 25 per thousand. 

Present reports from Panama show a very different picture from 
that outlined above. The general mortality on the entire Isthmus 
of workmen and natives alike has been cut down to about that of our 
American cities, and among the employees of the Canal Commission, 
and espeeially among the Americans and their families there, to 
very much below our rates in the United States (about 7.5 per 1000). 
Of course, all the resources of modern sanitation were utilized in 
the work, but the most significant and important factor by far in 
the marvelously successful operations has been the antimosquito 
work. We of the Army Medical Corps take great pride in the fact 
that the sanitary work on the Isthmus was, from its inception, 
entirely under the charge of one of our own men. Colonel (now 
hlajor-General) William C. Gorgas, who had previously been 
instrumental in banishing yellow fever from the Island of Cuba. 
On the basis of the Cuban experience he devised the methods used at 
Panama, organized the personnel and established the equipment of 
the Sanitary Department there, and had for ten years close personal 
supervision over all the workings of the department. He has 
himself told the story of the work in a modest but most interesting 
way.^ 

Many of his subordinates have done excellent work there, in one 
way or another, but having been myself on the spot, I do not 
hesitate to say that the success was due entirely to the inspiration 
drawn from General Gorgas himself; that without the wonderful 
administrative ability he developed and exercised there even our 
modern scientific methods would probably have resulted in failure. 
This is in passing, however, and need not discourage us in other 

< Gorgas, W. C. : Sanitation in Panama, New York, 1915, 
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attempts. The parents and relatives 
may, I think, rest easy that under his 
Department in this war the greatest 
stand every possible chance of being successiuliy overcome 

How was this work carried out? It would take a long time to 
tell it m detail, but we can cover the general principles, perhaps, 
m a lew pages. 

I had myself two years of practical work along these lines as 
executive ofBcer and general inspector for the Sanitary Department 
at Panama, and I should like to record the impression I received 
as to the relatn e value of the different measures that were used 
there. 

The Ibentification of the jMalarial Mosquito. But, first, 
we must digress a little here to say a few words as to the identifi- 
cation of the definitive host, the Anopheles mosquito. I think 
that most of the published books and articles on mosquitoes are too 
scientific or too detailed for the purposes we have in view here.® 
A few simple facts in regard to the biology and the life-history of 
these insects are all that are necessary for the practical worker in 
sanitation, and these I shall try to supply as briefly as possible. 

The mosquito in its life-history undergoes what is known as a 
complete metamorphosis. The egg hatches out into a voracious, 
predatory, and rapidlj^ growing larva, and next there appears a non- 
'growing, non-feeding stage in which the organism is called a pupa, 
or nymph. From this latter emerges the full-grown insect or imago. 

We should at least learn to recognize the larval and full-grown 
forms. The pupm of the different genera appear, to ordinary ob- 
servation, very much alike and their distinction may well be left to 
the expert. The pupal stage lasts from about one to three days. 
So with the ova, which, it will be remembered, are always laid on 
or near water. The eggs of the genus Cniex, which includes the 
ordinary domestic mosquito, appear in black, scooped-out masses 
about one-fifth of an inch long on the surface of the water, known as 
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egg rafts (Fig. 1). . • j j 

Anopheles eggs, on the contrary, are usually laid single and tend 
to cohere, with extremely slight cohesion, however, in triangle and 
ribbon patterns (Fig. 2). The length of the egg stage varies with 
the temperature and other external conditions, being about tv'o to 

four days for Anopheles. „ . , x -i » mi. 

The larval stage is that of the well-known _ wiggle-tails. lire 
larva of Cniex has a breathing tube or respiratory siphon whicii 
projects off at the caudal end at an angle from the axis of the body 
Ld ends in four flap-like paddles. It is long and slender m shape 


(Fig. 3). 

5 The most practical and yet infonrn^ •vro^on j,iay be 

They Live; How They Cany Disease: How They are Clasaeed. How Ibej aia> 

Destroyed, by L. 0. Howard, New York, 1901. 
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Fig. 1. — Epg mass of Colcx laingcns; enlarged; with individual eggs, still more 
enlarged, at left. (After Howard.) 



Pig, 2 . — Egg mass of Anopheles maculipennis; enlarged. (After Howard.) 



Fig. 3. — Culcx fatigans larva in breathing position at surface of water; enlarged. 
(After Howard, Bull. United States Dept. Agr.) 
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vertical (J^ig. 4). This last fact, coupled with the shape, is a 



Fig. 4. — Larva of Stegomyia calopus. Inset; breathing-tube of Culev larva; both 
enlarged. -(After BToivard ) 



Fig. 5 — Anopheles maculipennis larva, showing breathing position at surface of 
wafer; enlarged. (After Howard, Bull. United States Dept. Agr.) 


rather important point -in the practical differentiation of the hrvss, 
and after a little experience one can pick them out with confidence. 
In the two kinds of larvie just described the head is relatively large. 

The larvffi of the Anopheles are so entirely different from tlie others 
that there is little danger of confusing them. They are much smaller 
in size than the others and are of a darker color. They rest parallel 
with the water (Fig. 5). They dart around in a jerky sort of way 
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on and near the surface of the water instead of coming up from the 
bottom for air, breathing a while, and then slowly going back again. 
They look like little dark-colored short spicules. There is no respira- 
tory siphon at all, and the small-sized head, if one examines very 
carefully, can be seen to be rapidly turned about 180 degrees when it 
stops and starts to breathe. The duration of the larval stage is 
a week or more, according to circumstances. 

All the stages of development in the Anophelines occupy, on the 
average, about two weeks, with a minimum of, say, eight days in 
the tropics. The usual method of hunting larvae, especially the 
Anoyliclcs, is to inspect carefully the surface of the water and take 
“dips” with a tin cup when anything suspected is seen. A closer 
and more accurate examination can then be made, if necessary 
employing a hand lens. 



Pig. 6. — Anopheles maculipennis, female; enlarged, (After Ludlow.) 


In regard to adults, and this is the really important point in 
mosquito differentiation — ^that one may really know an Anopheles 
mosquito when he sees it — all mosquitoes of importance medically 
have, in the male, palpi (or feelers) as long as the proboscis or longer, 
but only in the genus Anopheles is this true in the case of the female 
(Fig. 6) . In all other genera the palpi of the female are considerably 
shorter than the proboscis. Close examination with the naked 
eye will show this, but a low power hand lens will help one, at least 
in his early work. 
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knows, that 

in the development of her ova nfhpr 

male they JivLn the idcL the 

the female Anopheles that bites and transfe^s^h 
In tins instant therefore/SX aTlS asTotS^^^ 
female of the species is more deadly than the mal » *’ ' 

adSt mSuftoes^' Thf ™Portaiice in differentiating 

aamt mosquitoes, llie proboscis is straight in all mosaiiiYoP. 

0 importance medically. The antennie of the male in all genera 
show a profusion of long silvery hairs (like "whiskers”), the leZl 
only a few downy ones, thus offering an easy method to the dSS 
mination of the sex of a specimen (Fig. 7). 



Pig. 7. — Anoplieles punctipennis. female, with male antenna at right and wing tip 
showing venation at left; much enlarged. (After Howard.) 


The adult Stegomyia, if once closeljr examined, cannot be confused 
with any other mosquito. The yellow fever bearing species is now 
called by entomologists Aedes calopus. The brilliant black and 
white coloring, the white bands on the legs, the "lyre” adornment 
on the thorax are all quite characteristic (Fig. 8). 

Most Anophelines have black or brown patches on the wings, 
though the wings of some species are mottled yeUow and brown 
(Figs. 6 and 7). 

The most practical way, however, in which the Anopheles may 
be identified in antimalarial work as, e. g., in the inspection of 
barracks, is the peculiar attitude it assumes when resting on a 
vertical surface or wall. This is very striking, and once seen cannot 
again be easily mistaken. ^^Tiile the Cuhx or Stegomyia rests with 
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St cks straight out, or rather at an angle of about iUTZ or so 

very slender brSha^df'^^ somewhat as if a 

direction iSnff driven, slightly, at one end in a slanting 

direction into the wall. _ This is rather a difficult thing to describe 

but It IS really a practical and not a theoretical difference. The 

may, by practice, readily 

learn to differentiate them (Fig. 9), i 

We know that some disease-bearing variety is present when 
working m a malarial region. We attack all Anophelines indiscrimi- 
nately, and of course measures directed against one kind will act 
on all, their habits and mode of life being practically the same, and 
though the one we happen to be examining may not be a malaria- 
bearing species, still the conditions which allow it to flourish may 
also permit the existence of other species. The determination of the 
exact species (or even the genus) of the Anopheles is rather of 
academic than of practical interest to us in the kind of work we are 
now considering. The finding of Anophelines in general is therefore 
more important in practical health work than the running down of 
special varieties. Wherever paludism and anophelism coexist there 
prophylactic work is necessary. 

In inspecting barracks for adult mosquitoes it is customary for 
the inspector to take an electric hand flash-light and go around the 
walls of the building, looking them over carefully for the resting 
Anopheles. One soon learns to pick them out readily and a room 
can be gone over in this way quite quickly. They show a dispo- 
sition to haxmt the dark places and corners in the dajffime, hence 
the frequent necessity for the aid of artificial light. 

Let us next consider, briefly, the habits and mode of life of mos- 
quitoes. First, the very important point of their flying distance. 

It cannot be said that this is as yet definitely settled. Theobald 
says one mile. By experimentation in the Canal Zone they were 
shown to have actually flovm more than a mile. Craig, at Camp 
Stotsenberg, estimated it as two miles. Young says that, as a rule, 
they do not fly over 200 yards. The latest theory seems to be that 
mosquitoes fly to food; if there is none intervening they fly the 
longer distances. I think we may.safely say, for practical purposes 
that the flight is "a few hundred yards,” omitting exceptional 

""^ThfZ" quito is often carried for long distances on boats and rad- 
road trains The possibly peat importance of this fact in the 

spreading of disease can readily be appreciated. _ rrolir 

^Mosquito eggs will withstand considerable drying; Craig sajs 

also the larvae of Anopheles, though others at 

Larvm can remain under water as much as ten minutes or more 

a time. 
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Mosquitoes are rapid breeders and pass through several genera- 
tions in a year. They hibernate in both larval and adult stages, 
especially gravid females. 

The bite of the Anopheles is much more insidious than that of 
the Ciilex or Siegomyia. The song is in lower key, and therefore 
often not heard. 

Another unportant point of difl’erence is the distribution of the 
lan^T3 in nature. Siegomyia breeds in receptacles in and around and 
near the house, “containers” we call them. It is a sort of domestic 
mosquito, a town-dweller; in fact, it does not get far away from 
human habitations. Anopheles, on the other hand, has very differ- 
ent habits. It inclines to swamps and marshes and may be found 
far from the haunts of man. We find its larva3 also in ponds and 
reservoirs and rain pools, in puddle holes, and hoof marks and wagon 
ruts in pastures and fields, even in sluggish-running streams, usually 
along the edges where the current is not swift, and where algae, mould 
or green scum abound, the latter indeed being one of its favorite 
locations on account of its use of this kind of vegetable matter 
for diet as ivell as for protection. They are thus suburban and rural 
rather than domestic, like Siegomyia and Cnlcx. Many species, 
including some disease-bearing ones, can breed in brackish water. 

The Anophelines are attracted at night by lights to houses; they 
bite mostly at twilight or during the night, though this' cannot be 
relied on as an absolute rule, as sometimes indoors they will bite 
in the daytime. 

Siegomyia, on the contrary, is said to bite principally in the late 
afternoon, though it may take blood at any hour. 

The Prophylaxis of Malaria. To take up the question of 
actual prophylaxis, it goes without saying that a necessary pre- 
liminary is competent and accurate diagnosis of the disease conditions 
with which we have to deal. When malaria is extensively present, 
of course the thing is evident even to the layman. In hospital 
work we rely on the associated laboratories; nowadays, too, for 
field armies, there is the modern development of the motor field 
laboratory with the necessary microscopic equipment. But that is 
all another story; it would take too much time to go into it here. 
As we know it is worked out along the general lines of (1) the symp- 
tomatology, especially periodicity, in the symptoms; (2) the micro- 
scopic examination of the blood; (3) the therapeutic test, i. e., 
the effect of adequate doses of quinin on the subsequent course of 
the disease. Also we might call almost pathognomonic the palpable 
enlargement of the spleen, found so seldom in other acute diseases 
besides malaria. 

There are a good many different ways of fighting malaria. 
Perhaps all the authorities on the subject, or anybody who has 
taken part in these campaigns, would enumerate about the same 
methods of procedure, though there might be some difference of 
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prophylactic measures is that given by Henry 1 ^Carter" 
vlio was one of the pioneers m this work at Panama and elsewhere 
and we can do no better than follow his genera] outline here. 
bJnce there are two hosts concerned in the perpetuation of this 
isease, man and the mosquito, it follows of necessity that if we had 
absolute control of either we could stamp out the disease in the 
locality in question. To explain : if every person harboring malarial 
parasites could be apprehended and isolated, and kept away from 
mosquitoes as long as any of the organisms remained in his blood, 
there would be no further infection for the insects to convey and 
the disease would stop. _ Similarly, if vm could “corral” all the 
Anopheles mosquitoes, or in some way keep them away from their 
human prey, the malaria would no longer spread. 

The former measure is, for obvious reasons, impracticable. So 
many people are carrying tlie parasites and getting around 
sufficiently well to attend to their ordinary business; again, the 
blood remains for such a long period of time potentially infected that 
it is naturally impossible to get thorough results along this line. So 
we must, in general, concentrate our resources on our second alter- 
native and fight the mosquito; not neglecting, of course, to accom- 
plish Avhat we can in carrjdng out our more theoretical method with 
those patients of whom we do get control. 

The eradication of malaria from a given community is a much 
more difficult matter than that of yellow fever, and for the following 
reasons: 

1. The much more extensive distribution in nature of the Ano- 
pheles than the Siegomyia mosquito, as we have just seen— one 
breeding around the human habitation and generally confined to 
artificial containers, the other country-wide, as we may say. The 
adult Anopheles also files farther than the Siegomyia— three or four 

times as far, according to Carter. . . » , . 

2. We know that there are only a few days at the beginning ot Ins 
illness during which a yellow fever patient, if bitten by a mosquito, 
can transmit the infection through that insect, fidie malarial 
organism, on the other hand, remains infective m the blood for an 
indefinite period. Many natives carry the parasites 

wmy without symptoms, but nevertheless endanger the nencome 
wherever there are chances of mosquito transference een them. 

So conditions make it necessary that we 
heavj'^ ammunition on the mosquito. One res i 
hardly hope to entwely eradicate malaria. a 
to reduce it to what we may call a ncghgi ® P® ’ .,i 
humanitarian ends will allow, so that it will not in er e 

^Carter, H. K.: Notes on the Sanitation of 
Isthmian Experience, Medical Eecord, New York, July 10, la 
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economic undertakings, and so that the chances of infection of the 
newcomer will be brought to the minimum. We must spend a lot 
of time and money and energy in the fight — we naturally cannot 
spend all; we must use those things in addition for so many other 
purposes in life. This fact tends to make antimalarial work a little 
discouraging sometimes. No matter what we do we cannot hope to 
achieve perfect results (as we do in yellow fever) unless the place 
concerned is very small and the infected population not too large. 

What methods shall wc use to get the best results possible? 
Something about as follows: 

1. To destroy the breeding-places of the Anopheles; to stop them 
at their fountain head as it were. If there were no breeding-places 
left there would naturally soon be no mosquitoes, 

2. To kill at the breeding-places such of the larvae as do neverthe- 
less succeed in breeding. 

3. To prevent the access to man of sucli mosquitoes as come to the 
adult stage in spite of our warfare on the larvae. 

4. To endeavor to so arrange it that the mosquitoes aetually 
reaching man have had no chance to previously bite a person 
harboring the plasmodium; in tliis event, though they did bite, they 
would, of course, be harmless, 

5. To protect our individual in some waj^, e. g., by immunization, 
so that even if he is bitten by a mosquito capable of conveying the 
disease he will not contract it. 

It will be noted that if any one of these measures could be success- 
fully used in the order given it would prevent the necessity of 
carrying out any of the following ones; again, that any one of them, 
if earned out absolutely, would definitely stop the disease. The 
arrangement is also in the .order of their importance. The first three 
of our remedies are aimed at the handling of the mosquito, the first 
two to destroy it, and the third to keep it away from man; the last 
one at the man alone; the last but one at both. In practice we 
must work along all these lines. Let us take up each of them in a 
little more detail. 

1, The Destruction of Mosquito Breeding-places. The longer 
one works along these lines the more he will become convinced, 

I think, that this is by long odds the most important measure that 
we use in antimalarial work, also in the end probably the most 
economical. Mosquitoes breed in collections of water. If we 
remove the latter there can be no mosquitoes. Thus swamps and 
ponds and so on should be removed so far as possible. Small 
ponds and such like can be filled in. That settles the question for 
all time, but it is an expensive method — in most cases more than 
we can afford. Failing this, we can remove the collections of 
standing water by drainage, and this is, or should be, our mainstay 
in antimalarial work. No other measure begins to approach it in 
importance. Subsoil tile drainage with porous pipes is the most 



^6 


MC CULLOCii: TIIE PROPHYLAXIS OF JIAHIEIA 


satisfactory diainage method for this purpose, and I think in 

low cheapest; the cost of maintenance being very 

»”«*rabJe. Next i/olr 

tZ nSr™ ““Z' *''™ '■“k-fiUed-or open ditches. 

Ihe pimcipal objection to these Jast two methods is the work 

necessary to keep them up. For this reason they should be used 
only wJien the work m the locality is to be temporary, say for a year 
or two, or where for some engineering reason, such as lack of fall, 
etc., the tile drains are unpracticable. In the tropics the growth of 
vegetation is very rapid, and at Panama we found that open ditches 
Jiad to be cleaned out about once a month — a great expense, as one 
can easily imagine. 

As to the distance from habitations at which we should do this 
drainage work when, for instance, the whole country 'is Anopheles 
infected, it is, of course, hard to work out any definite rule that will 
fit all localities and conditions, especially as opinions are so much 
at variance as to the distance mosquitoes will Sy. However, let 
us drain, say, all collections of water within 200 yards of villages 
and within 100 j’^ards of houses. This is perhaps a little within 
the limits of flight of mosquitoes, but was found at Panama to give 
practical results, and it is evident we must consider the cost. 

In looking out for possible Anopheles breeding-places we must not 
neglect to investigate the seepage water that comes out in the flat 
plains near the foot of hills. This gave us a world of trouble at 
Panama. It is controlled by proper drainage, the "intercepting” 
tiles being laid approximately at right angles to the line of flow of 
the seepage water. Under no consideration can cattle-tracks and 
such-like holes in fields be overlooked. The only satisfactory 
solution in many cases is to keep cattle out of the fields. At Panama 
the tiling is 6 inches to 10 inches in diameter, laid to grade, with 
open joints of about 1 inch; grade about 1 per cent, for the 6-inch 
tile and not less than one-half of 1 per cent, for 10-inch Junc- 
tions of laterals with larger drains are made by curved \ joints. 

2. To Ml the lance in their breeding-places (where, for some 
reason, such as cost or expediency, we cannot do away with the water, 
we use kerosene or crude oil, which forrns a scum over the sur ace 
of the water and thus prevents the possibility of the laryje breathing 
wdien they come up to the surface. This is an excellent metho 
w^hen the conditions are favorable for its execution. e use a o i 
one ounce to every fifteen square feet of surface and rfiew about 
every tw'elve daj’^s.or once a week in the tropics. On ® . 

the laborers are supplied with a sort of knapsack sprayer o 

In'many cases, the wind or rains washing the oil an ay , i 

growths in the water preventing the success of the 
w'e resort to the use of some chemical which, by ^ ^ 

water, will actuallj’" poison the larvie, a larvaci e. 
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something ■svhich will not at the same time kill the animals which 
drink of tlie treated water. For a long time on the Isthmus we used 
a trade product known as Phinotas oil. It is effective on full-grown 
larvm in ten minutes or less in a strength of 1 to 5000. The trouble 
with it was the cost and the fact that it was not standardized and 
thus varied considerably in strength. After much experimentation 
a local product was prepared which answered the purpose admirably. 
This is a mixture of carbolic acid, resin, and caustic soda made 
according to the following recipe: Pleat 150 gallons of crude carbolic 
acid containing about 15 per cent, phenol to 212° F.; add 200 
pounds of finely powdered resin, stirring until dissolved; add .30 
pounds of caustic soda previously dissolved in water and boil for 
ten minutes, or until there results a dark emulsion without any 
sediment. Stir after the resin is added until finished.^ 

In running streams, and open ditches in particular, the supply 
of oil is best effected automatically. Drip cans are used, the oil 
being slowl}" and constantly discharged, through a hole containing 
a wick, upon the surface of the water. 

One way of destroying larva? is b}'^ the use of certain small ffsh 
which eat them voraciously, e. g., the so-called “millions” of 
Barbadoes, There is no malaria on that island, and this is attributed 
by many to the fact that these little fish are so plentiful. The 
stickleback, the top-minnow (a species of Gambusia), and the 
common sun-fish have the best reputation in this respect. These 
will no doubt destroy'’ the larvae in small collections of water, but as 
a general method of fighting malaria my experience does not lead 
me to place much confidence in them, at least in the tropics. 

3, To inevent contact hehoeeii mosquitoes and man we use two 
principal methods. 

(a) Screening. This is very important, particularly in the 
earliest stages of the work, when our other measures have not 
had time to show their full results. Details of screening are also 
of importance. Use a mesh of 18 to the inch and screen all openings. 
Make windows fixed and have doors open outward so as not to let 
dn the mosquitoes that may happen to be on the outside of the door 
when it is opened. Put the door in a place where the light will not 
shine on it, as light attracts mosquitoes. Have as few doors as 
possible, to minimize the chances of mosquitoes entering. The best 
and really the most economical plan is to have a screened veranda' 
all around the house, then none of the openings except the entrance 
door need be screened. Self-closing devices for doors are advan- 
tageous. Best of all is a screened vestibule with double doors. 

In the tropics especially it is a measure of economy to use the best 
copper gauze for screening (the wire should contain at least 90 per 

'^For minute details on this point, and all the methods discussed, see hlosquito 
Control in Panama, by J. A. LePrince and A. J. Orenstein, New York and London, 
1916. 
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cent, copper and not more than one-half of 1 per cent. iron). It is 
quite practicable to screen railroad cars and even tents when these 
are used for sleeping quarters. 

In screening a building it is, of course, necessary to look out for 
cracks, knot-holes, and such other apertures as might admit mos- 
quitoes. The mosquito net is of much less value than house- 
screening, but can be used as an additional precaution, or when, 
for any reason, one has to sleep in a tent or unscreened house. 

(b) Brush-cutting, also the removal of high grass, is necessary, 
as it affords to insects protection from the sun and gives them 
resting-places, so that they can extend their normal flight indefinitely. 
It should be kept less than a foot high. On account of the wonder- 
fully quick growth of tropical vegetation this was one of the principal 
items of expense in the Panama work. The clearing should be 
extended about 200 yards from villages and 100 yards from isolated 
dwellings. The individual farmer can get excellent results, at any 
rate, if he will clear off for 100 j'^ards or so about his dwelling and 
screen the house. Vegetation at the edges of ponds and streams 
containing Anopheles larvse should be cut short. 

4. To prevent access of mosquitoes to infected persons before they 
reach the healthy. 

(a) We screen our malarial patients in the hospitals mr at their 
homes. 

(&) We separate, as far as possible, the quarters of the native 
(and presumably infected) population from our own. This is 
easier said than done, as questions of convenience and economy 
natiually arise here. We do the best we can, however, and no doubt 
get noticeable results when able to carry out our plans. 

5. The effort to lower the sziseeptibility to malaria of the persons 
we are trying to protect. We do this by w^hat w'e call the prophy- 
lactic use of quinin. There has been a good deal of discussion pro 
and con as to the value of this procedure, but it was thought on the 
Istlunus to have considerable value, although it should not by any 
means be trusted to the exclusion of other methods. Prophylactic 
quinin has lately been found by experiment to reduce markedly 
the malarial index and the splenic index in affected regions. Celli, 
WTiting of the restriction of malaria in Italy, states that the district 
of the Roman Campagna has been brought back to civilization by 
the w’holesale administration of “state quinin,” aided by hydraulic 
reclamation of land. The dose is about 6 grains daily of the sulphate 
for the average-sized adult male. The main trouble in this connec- 
tion is to get people to take the medicine. Old residents will ordi- 
narily take it, but newcomers fight shy. In Panama it is kept on 
the mess tables, and a quinin dispenser goes daily among the w'ork- 
men and offers it to them and tries to induce them to take Rie pro- 
phylactic. It was found a great help down there to make it m an 
alcoholic solution. On account of the alcohol many men wnll take 
the drug w'ho otlierwise would not do so. 
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A method supplementary to those deseribed, and often of consider- 
able value, especially in tents, where it is easy of application, is a 
systematic daily destruction, with an entomologist’s chloroform 
bottle, or by the so-called “swatter,” of adult Ano'plielcs mosquitoes 
found resting on the walls, especially in dark corners. This is 
a useful addition to the work anyivhere, but particularly in newly 
occupied localities where we have not yet had time to put the other 
methods in successful operation. The “swatter,” or “slapper,” 
is a piece of wire gauze six inches square attached to a two-foot 
, stick. If the building or tent is not screened this is used four or five 
times a day; if screened it is used morning and evening. It is 
advisable to have dwellings well lighted and the walls a light color 
or whitewashed, or to use some portable illumination. In screened 
buildings one may also add mosquito traps, 

Giemsa at the IChartoum Quarantine Station destroys adults by 
spraying with the following mixture; 


Pyrelhnim tincture 5S0 gms. 

Potassium soap of commerce (as far as possible odorless) . . 180 “ 

Glycerin 240 “ 


Before using mix with twenty times its volume of water. Spray 
about rooms with a special pump; use a hand pump in small rooms. 
Apply once a week. It is best to work down the tvind. 

A method often used in practice in antimosquito work, and not 
mentioned in the Carter classification, is to obtain the passage of 
sanitary codes or local laws, providing penalties for individual 
owners allowing mosquito-breeding conditions on their premises. 
This is naturally a “two-edged sword,” but, handled with discretion, 
often enables the worker to attain results he would not otherwise 
have achieved. 

B entlej'’, in Bengal, has a broader outlook on the question of the 
prevention of malaria. He says a paramount influence is exerted 
{e. (j.,m England and Holland) by advancing civilization, especially 
the extension of agriculture and the improvements in agricultural 
methods. Malaria, formerly quite extensively present in England, 
is now entirely unlmown. This desirable result is apparently due 
to the fact that in that country agriculture, with its concomitants 
of clearing and drainage, has practically covered the whole island, 
thus gradually but thoroughly removing all breeding places. This 
result would in the course of time naturally follow in all civilized 
countries. For some generations in America, and longer in now 
unsettled tropicaTcountries, we must, however, fight malaria along 
the lines we have indicated above. 

General Gorgas, the originator and demonstrator of many of the 
methods described, would no doubt be one of the last to abandon 
them in actual practice. He has, however, finally conceived the 
original and very interesting idea that adequate sanitation is in 

VOL. 155, NO. 1. JANtTARV, 1918 2 
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tbe last analysis a resultant of sociological factors rather than 
scientific ones, that the amelioration of living conditions that would 
result from the abolishment of poverty must be the final answer to 
all problems arising from bad sanitation. He thinks that the most 
promising outlook for the removal of indigence would be afforded 
by the institution of the ‘‘single tax” method of taxing land. No 
doubt we had better try this remedy for the relief of poverty 
before experimenting too extensively with the birth-control formula 
of the Neo-Malthusians. However, that is another story and is 
outside the province of our paper. 

The above completes a brief but comprehensive view of the 
measures used in antimalarial campaigns. I should like to emphasize 
again that I think drainage and filling in are the vitally important 
things. The use of them alone controlled the situation in Havana 
according to Le Prince. 

Before leaving this part of the subject I wish to recall to the 
reader a brilliant piece of work accomplished by Ross at Ismaiiia 
in Egypt. This is one of the stations of the Suez Canal Company. 
Originally healthfid, the result of improvements and irrigation was 
to leave shallow ponds and marshy areas about the town. Malaria 
developed, and out of a population of about 10,000 there were 
probably 2500 cases of the disease in a year. The place was prac- 
tically ruined. Ross went there about 1902 and inaugurated the 
anthnosquito work; in a year the cases had dropped to about one- 
tenth, in three or four years there were no fresh cases, and no malaria 
was contracted there at all. In a general way he used the same 
methods I have described, especially filling in and draining. His 
final results look better than ours on the Isthmus. The reason is, 
no doubt, that he had a limited area to deal with in his experiment, 
not so large a population, with no excavation going on, and absolute 
control of the situation. We had over 40,000 employees distributed 
over a line forty miles long, to say nothing of the natives Imng 
contiguously, and with the whole face of nature changing nearly 
every day, owing to the active engineering work in progress. The 
difference can be readily appreciated. Our results are necessarily 
not perfect, but they are satisfactory, and, on the whole, a wonderful 
success. 

A word as to the cost of the antimalarial work. I shall not 
embarrass tlie reader with any figures as to the number of millions 
of dollars expended by the Sanitary Department on the Isthmus 
in tliis work since the beginning. This would burden tlie memorj' 
unnecessarily. Moreover, the figures, stated in this way, look big 
and encourage the enemies of sanitation. Strange that there should 
be any at this stage of tlie world’s history, is it not? It may be 
stated that the expenditure for sanitation was about S3. 50 annually, 
or say approximately one cent per day, for each individual in the 
total territory covered by the work, a population of about 100,000. 
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Of this S3. 50 about S2.00 was spent on the antimosquito work. 
A ridiculously small price to pay for the results obtained, as anyone 
should see; and yet there are people who complain of the cost of 
sanitation. 

The Prevention of Malaria in War. We are extremely likely 
to be called upon to give advice in this connection in the present 
emergency. Along what lines should it be? First and foremost, 
preparation for the expedition. Melville says truly that the only 
serious problem in a tropical campaign is disease, and that mainly 
malaria. He continues “ Now there is this difference between a 
human enemy and disease. The former may alter his plans at the 
last moment and our plans may have to be changed accordingly. 
But disease does not alter its laws. As far as we know or can guess 
at those Jaws we are able to calculate confidently on their regularity, 
and our plans can be fixed accordingly. It is almost a platitude to 
say that the success of any tropical campaign is settled as much in 
Whitehall as on the actual spot. An ill-provided, ill-thought-out 
expedition can only end in disaster, however brave the soldier, and 
however skilled his commander. What is necessary is that the 
objective should be clear, the means exactly proportioned to the 
end, and all things necessary provided before the start is made.” 
Careful consideration should be made of the conditions lilcely to be 
met and. such plans laid down beforehand as are most likely to lead 
to success in the warding off of disease, even perhaps to the extent 
of influencing the selection of lines of advance and season of begin- 
ning. If at all practicable the men forming an expeditionary force 
should be picked, strong and healthy men, not too young, and, if 
possible to determine, free from malarial infection at the start. 

Camp sites should be selected with reference to the possible 
prevalence of conditions favorable to malaria. Melville advocates 
the construction and sending out of portable mosquito houses with 
troops going to notoriously malarial localities. This is perhaps a 
counsel of perfection. We should at least have mosquito nets, 
head nets, and gloves, and the men instructed as to the importance 
of using them. Not all of the conditions just mentioned will apply, 
of course, to om present expeditions over-seas. However, it is well 
to bear them in mind, and give them such consideration as is possible 
under the circumstances . In other words the question of the malarial 
factor should not be entirely disregarded even in the present pro- 
jected campaign in temperate latitudes. 

When once in permanent camp, such measures as are practicable 
along the lines we have been considering should be undertaken in 
regard to the breeding places of mosquitoes. Some of them must 
of course be modified to correspond to local and temporarj'’ condi- 
tions. The general principles of action, however, remain the same. 

■ • Ross, Ronald: The Prevention of Malaria, New York, 1910, p. 587. 
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In camping the proximity of native villages should be shunned. 

e avoid fatigue as much as possible and give prophylactic quinin; 
we give 6 grains daily, or 15 grains on two consecutive days of the 
week, the last method being perhaps better for soldiers, as it causes 
less complications in the administration of the prophylactic. 

Essential oils, such as oil of pennjToyal or oil of eitronella, when 
applied to the face and hands, have considerable influence in keeping 
away mosquitoes. Of course, the protection so afforded is not abso- 
lute, but is only a help to other more important methods. Kerosene 
similarly applied has some protective effect. The main trouble 
with these is the quick evaporation. Punkas or individual palm- 
leaf fans afford some aid; also electric fans, when available. 

Troops under Peace Conditioks. Malaria in our Army 
today is not over one-tenth what it was a generation ago. I am 
speaking of peace conditions such as apply in posts and canton- 
ments, the latter being in effect rather a sort of crudely constructed 
posts than camps. 

Naturally, measures of prevention should be about the same as I 
have described for the civil population. We had better extend our 
clearing and drainage operations, however, beyond the limits 
recommended for temporary occupation. Major Fowler, of the 
Royal Army Medical Corps, says we should go for 2000 yards 
beyond the barracks in tlie tropics and subtropics. Ordinarily 
we would control, and could readily handle, this amount of ground 
at most of our army posts. 

The segregation of the soldiers from the natives is a matter of con- 
siderable importance, though of course a difficult if not impossible 
tiling to effect. Still, we must do the best we can along this line. 
Of course, if our clientele are going out to pick up infection from 
improtected places our elaborate precautions at home are often 
made of no avail. I suspect that Craig got a lot of his malaria at 
Stotsenberg in this way rather than from infected insects flying 
in from the distance of a mile or two from the post. Frequenting 
native houses at night, a favorite occupation of tlie soldier, is cer- 
tainly an ideal method of contracting malaria, as well perhaps as 
other diseases. I mean this factor is an added danger in soldiers, 
more important than the same tiling in civilian conmunities. 

When the conditions are I’^ery bad, ■prophylactic quinin should be 
given to the soldiers, also to tlie natives where these are, as we often 
find them, under our control. 

When the population is not too large, and time and opportunity 
allow, the method of procedure recommended by Yedder,® and aimed 
at the reduction by treatment of tlie number of infected human 
beings, may be tried. It is as follows: 

» redder, Edward B.: Sanitation for Medicjil Officers, Pliiladclphia, 1917. 
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1. Early notification of all cases of malaria, following these up 
with malarial register cards. 

2. A sm've.y of the population to detect “carriers.” 

3. Efficient treatment of all cases, including carriers. 

The minimum treatment recommended is quinin, grains xxx 
daily, until sjTnptoms are gone and plasmodia cannot be found; 
then quinin, grains xv daily, for two weeks; then quinin, grains x 
daily, for two weeks; then quinin, grains vj daily, for at least two 
months. 

Barracks and hospitals should be screened, especially the latter, 
as they are otherwise likelj'- to form important foci of infection. 

Instruction of the soldiers in the matter of the conveyance of dis- 
ease by insects will perhaps afford some help, but like the venereal 
instruction, is not to be enth-ely relied on. Sanitaiy education of 
children in the schools is another matter and worthy of more 
exploitation than it has yet had. 

Conclusion. The abo^^e is only an outline sketch, a rather 
lengthy one it is true, and on broad lines, of the protean phases 
of a big subject. If I shall have succeeded in impressing on the 
reader some idea of the great necessity of considering the importance 
of malaria among troops and in war, and in stimulating him to 
further reading and thought about it, my labors will not have been 
entirelj'' in vain. Without some such suggestion the question 
might easily be neglected bj'’ the physician who has been practising 
in the more populated and cultivated districts of our temperate 
zone, where the malarial incidence has been so much reduced by 
natural causes, operating often so gradually, that one unconsciously 
loses his sense of proportion in relation to the potentialities of a 
formerly prevalent and damaging disease. 

It might easily happen that it would count, and with disastrous 
effect, before the close of the present world war. 

Let us then take note of this undesirable possibility now and 
employ in advance all the precautions that the enormous recent 
advances of sanitary science and its applications in contemporary 
practice have made available to us today. 
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THE ROENTGENOLOGIC DIAGNOSIS OF PRIMARY CARCINOMA 

OP THE LUNG.* 

By F. B. McMahon, M.D., 

AND 

R. D. Cakiman, M.D. 

EOCHESTER, MINNESOTA. 


Peimaby carcinoma of the lungs and bronchi is a rare condition 
and one in which it has been very difficult to mahe a diagnosis 
clinicall 3 ^ The larger number of cases reported have been taken 
from postmortem data and many of them were incorrectly diag- 
nosed or overlooked during life. 

In the roentgenologic examination of the chest there is a group 
of findings associated with primary pulmonary carcinoma that up 
to this time have not been fully recognized and accorded their true 
worth. The roentgen examination may early point to a lesion in 
the chest, thus making it possible, except in the very early and 
atypical cases, to make a definite diagnosis of primary carcinoma 
of the lung. 

From a brief review of the literature it appears that up to this 
time there have been 428 authentic case reports of primarj"^ car- 
cinoma of the lung. The most complete and excellent monograph 
on the subject has been vTitten by Adler,^ who collected 374 definite 
cases and several others which, though questionable, bore sufficient 
evidence to cause him to put them in a doubtful column. 

The pathologj'’ of primary pulmonary carcinoma is most interest- 
ing. The rarity of the disease is somewhat imusual since in the 
lungs and bronchi there is such a preponderance of tissue of epi- 
thelial structme. There are three tjptes of epithelial cells: tlie 
columnar epithelium lining the bronchi and larger bronchioles, 
tlie flattened or cubical epithelium lining the alveolar spaces, and 
the glandular epithelium found in the mucous glands. The. endo- 
thelial cells lining the pleura may also be mentioned as a possible 
somce of primary carcinoma of tiie lung but will not be discussed 
in tliis paper. In most instances the carcinomas originate from the 
columnar cells lining the larger bronchi. The favorite site of origin 
is said to be in the second or third diwsion of the main bronchus, 
but anj’- portion may be first involved. The primarj’’ nodule enlarges, 
invades the bronchial wall and extends out into the smaller bronchi 
and into the parenclijuna of tlie lung. The bronchial l 3 'mph glands 
are usuall 3 ’' involved, but numerous cases are on record in which 
the 3 " showed no e^^dences of metastases, although both kings were 
affected. There seems to be no established data in regard to the 

* From tbo division of EocntBcnolon’. Mayo Clinic, Eocbcsfcr, Minnesota. Pre- 
sented for publication May 14, 1917. 
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frequency and the favorite sites of metastases outside the thoracic 
cavity, unless it be the. axillary and cervical lymph glands. The 
liver is not often involved. Many cases have been reported in which 
there were no metastases, but at autopsy both lungs have been 
found extensively infiltrated with cancer cells. The brain may be 
mentioned as a probable, and at times the only, site of metastasis 
in primary lung carcinoma. 

Grossly there are tlu-ee types of primary carcinoma of the lungs 
and bronchi: The infiltrative, the miliary and the mixed types. 
The infiltrative type is reputed to be the most common. The con- 
dition starts in one of the larger bronchi as a nodular tumor of vary- 
ing size. It penetrates the wall and invades the lung along the 
bronchi and bronchioles, the alveolar walls and air spaces by way 
of the bloodvessels and Ijunphatics, by direct extension, by gravity 
and by aspiration. A single lobe may be affected, usually the lower, 
or there may be massive areas involving parts of both lungs. In 
the miliary type the nodules are very numerous, two to ten or more 
times the size of macroscopic miliary tubercles; tliey have a more or 
less sjmunetrical and diffuse distribution tlwoughout both lungs, and 
are found far out in the periphery as well as in the central parts. 
The pleura may be involved with carcinoma or with simple clironic 
inflammatory changes. The tumors are round in .form, grayish 
white in color, invasive in character, not sharply demarked from 
the surrounding lung tissue, and firm on section. Several of them 
may coalesce to form larger irregular nodules. Degeneration and 
central necrosis sometimes occur, leading to caseation and cavity 
formation. The mixed type presents both the infiltrative and the 
miliary forms in the same case. In addition to a large and hard 
wedge-shaped or nodular area in one or more lobes, the remainder 
of the lung is diffusely studded with miliary nodules varying in 
size and number, depending on the duration of the disease. 

The symptoms are variable and not diagnostic, though sometimes 
suggestive. The age incidence of the disease is similar to that of 
all malignancies. Males are more frequently affected. Cough is 
an early symptom; it is usually slight but constant and distressing. 
Expectoration, if any, is moderate in amount; it consists chiefly of 
mucus and at times may be blood-stained. Hemoptysis is common, 
but the quantity of blood is small. Inspiratory dyspnea comes on 
early, is nearly always present and is exaggerated by exertion. 
Hoarseness and change of voice from pressure-paresis of one or both 
vocal Cords is common. Pain is a prominent, but not early, symptom. 
It is associated with substernal pressure symptoms or pleural in- 
volvement. Pressure may give rise to dysphagia. Weight loss and 
wealcness are pronounced and progressive. A rise of temperature 
of 0.5° to 1° is usual; chills and sweats are rare. The infiltrative 
type runs a longer course than the miliary or mixed type. 

The physical findings are such as would be expected in massive 
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or patcliy inffltration and consolidation of the lung from any cause. 
Pleural effusion may mask these signs; on aspiration the fluid may 
be straw-colored, blood-stained, or darWy discolored. Engorgement 
of the vems of the anterior chest wall and edema of one or both 
arms may be present. Enlarged supraclavicular or axillary glands, 
are suggestive, and removal of such glands may aid the diagnosis. 

In most instances the roentgen findings in primary carcinoma 
of the lungs are pathognomonic of the disease, and may be the 
first to suggest the exact nature of the pulmonary lesion. The areas 
of increased density, their size, shape, and position, are usually 
characteristic and aid in the clinical diagnosis more than most 
other signs. This does not imply that all other signs can be slighted 
or discarded, for it is by a careful collection and correlation of all the 
facts that a satisfactory differential diagnosis may best be established. 

In the roentgen examination three tjqies of the disease are recog- 
nizable: namely, the infiltrative, the miliary, and the mixed, which 
correspond to the gross pathological groupings. For convenience 
each type will be discussed separately though many characteristics 
are common to all. A striking feature in all tj^pes and one of con- 
siderable diagnostic importance is the absence of practically any 
increase in mediastinal density. The presence of extensive pleural 
involvement in primary carcinoma of the lung renders the inter- 
pretation of the roentgenogram correspondingly more difficult, 
but not impossible. The presence of large pleural effusions tends 
to completely mask the roentgenographic picture and to conceal 
the underljdng and principal pathological condition in the limg. 
A second roentgen examination is necessarj’' after thoracentesis. 
Fortunately these latter two conditions rarely occur until the 
terminal stages of the disease. 

In the stereoscopic study of the infiltrative tj^pe of primary 
carcinoma of the lung, the roentgenogram shows one or more areas 
of increased density along the roots of the larger bronchi. TJie 
shadows are homogeneous or partially mottled. The borders are 
infiJti’ative and not sharply demarked. The areas of density are 
wedge-shaped, with the apex pointing toward the hilus, and there 
may be either unilateral or bilateral involvement. The degree of 
density is marked but varies with the extent and duration of the 
disease. Until there is extensive involvement tlie process does not 
reach the periphery of the lung, so that small areas of air-filled lung 
tissue may be seen between the growth and the chest wall. The 
most frequent site of this tjqie of lesion is in one of the lower lobes. 
There is alwaj's present a hazy shadow-zone surrounding the grovdli, 
due to congestion from active hj-peremia or passive congestion 
due to mild pressiue, or to both conditions. The roentgen shadows 
found in this tj-pe of carcinoma of the lung at times makes the diag- 
nosis difficult. The roentgenogram will show the presence of a lesion 
in the lung, but if tlie neoplasm is in an early stage tlie areas oi 
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density may not be entirely typical of primary infiltrative malig- 
nancy. In' such cases the roentgen diagnosis can be only tentative, 
and if the other findings are not sufficiently corroborative a subse- 
quent roentgen examination should be made. 

Two of the cases studied by us were of the infiltrative type. In 
one (Case 176118) the roentgenogram showed the presence of a 
lesion in the lower right lung, the exact nature of which was doubtful 
until an exploratory thoracotomy and a microscopic examination 
were made. In the other case the lesion was more extensive and 
typical of prunary malignancy. Postmortem examination confirmed 
the diagnosis. 

In the miliary type tliere are innumerable regular, irregular, or 
conglomerate small areas of increased density extending thi'oughout 
all the lobes. Then borders are poorly defined and not sharply 
circumscribed from the sm-rounding parenchyma of the lung 
because of the marked infiltrating character of the neoplasm. The 
process is diffuse throughout both lungs and the areas of density 
are distributed as miiformly near the hilus as in the periphery of 
the lung. The shadows show no tendency to be arranged in groups 
or clusters. There are usually no true cavities but there may be 
localized dilatations of the smaller bronchi and bronchioles, the 
walls of which may be differentiated from cavity formation only 
bj’’ the stereoscope. Dilated bronchioles are recognized roentgeno- 
logically by the absence of any thickened wall. Two of the cases 
herein described are of the miliary type (Cases 159177 and 126018). 
In one the diagnosis was confirmed at autopsy; in the other no 
autopsy was made. 

The mixed type of primary carcinoma of the lung includes a 
combination of the infiltrative and the miliary forms. In this 
tjqie are found poorly circumscribed, homogeneous, or slightly 
mottled areas of increased density in one or more parts of the lung, 
and multiple smaller areas of increased density similar to those 
found in the miliary type, diffusely studding the entire remaining 
portions of both lungs. Two of the cases (Cases 160751 and 109685) 
were of this type. In both the diagnosis was confirmed by a post- 
mortem examination. 

The differential diagnosis of primary carcinoma of the lung must 
be made from a large number of other pathological conditions found 
in the thorax, which in the roentgenogram may in a measm-e 
simulate carcinoma. A long and detailed description of each is 
unnecessary here, but the salient and important points concerning 
the more confusing conditions are as follows: 

Bronchiectasis may be confused with the infiltrative type of 
primary pulmonary carcinoma in the early stages, or when either 
lesion is atypical. Moore^ has shown, however, that in bronchiec- 
tasis the shadow is fan-shaped and extends to the periphery; also 
that when a lower lobe is involved the costophrenic angle is obliter- 
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ated and the process is usually though not always bilateral. Further 
m bronchiectasis, cavitation is invariably present, with shadows 
suggestmg dense fibrosis around the cavity, men bronchiectasis 
patient should be induced to attempt the evacuation 
of the contents 'of the cavity by forced cougliing and expectoration, 
in order that the ca^dtation may be shown more clearly in the second 
roentgenogram. 

Pulmonary abscess and encysted empyema are usually not 
diflacult to differentiate from carcinoma. In such cases the areas 
of increased density are sharply circumscribed and surrounded 
by a shadow zone of inflammatory change beyond which is the 
normal healthy lung area. The presence of the shadows of a fluid 
level vuth a gas bubble above in an abscess cavity may be further 
aids. Finally, the shadow of a thickened pleura is more frequently 
associated with these conditions than with pulmonary malignancy. 

In lobar pneumonia the shadows are usually localized, soft and 
hazy, and vary in density with the stage of the disease. In the 
early stage there may be only a slight difference in density from the 
surrounding lung tissue, w'hile in the later stages the density is 
greater and the shadow is sometimes mottled. Any p&rt of the lung 
may be involved but the condition usually includes practically an 
entire lobe. The pleura is much more frequently involved. Clini- 
cally, of course, the differentiation is even more emphatic. 

Regarding syphilis of the limg very little is knovTi definitely 
from the clinical stand-point and less from the roentgen stand-point. 
I^Tiile the disease seems to be more common than formerly and is 
recognized clinically. Dr. W. W. Bissell informs us that he has never 
seen a case in 4000 postmortems. In one proved case in the Clinic 
the roentgen examination revealed marked enlargement of the 
mediastinal shadow with areas of increased density in the regions 
of the main bronchi while the periphery was free. The heart shadow 
was greatly enlarged and the aorta dilated. At autopsy multiple 
diffuse areas of dense patchy fibrous infiltration were found in both 
lungs near the hilus, together vdth a large heart showing marked 
myocardial changes and a saccular aneiuysm of the ascending aorta. 
We have never seen or at least have never diagnosed gumma in 
the parenchjTna of the limg. Gumma in the mediastinum may be 
differentiated from primary^ carcinoma of the lung. The shadow 
is usually large, w^ell circumscribed, homogeneous, and unilateral 
or bulging to one side. 

In primary sarcoma and lymphosarcoma of the lung tlie roentgeno- 
gram corresponds in its characteristics to that of mediastinal gumma, 
except that in sarcoma the tumor shadow tends to be larger. Infil- 
tration and involvement of distant portions of the lung rarely 

occur. „ - , 

In Hodgkin’s disease the roentgeno^am usually shows areas ot 

increased density wliich are sjmmctrical, bilateral, well circum- 
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scribed and limited to the mediastinum. There are no changes in 
density along the course of the main bronclii unless the tumors are 
very massive or there is marked myocardial degeneration leading 
to much passive congestion. 

In actinomycosis and allied affections of the lung the roentgen 
findings may be differentiated from those of primary malignancy. 
The areas of inereased density are “stringy” and fan-shaped in 
arrangement, usually found in the periphery and surrounded by a 
soft shadow' zone of inflammatory reaction. The pleura is involved 
early and there may be an area of increased density corresponding 
to a tumor on the bony chest wall. 

There is a marked difference in the roentgen shadows found in 
primary and metastatic malignant disease of the lungs. As in the 
metastatic carcmomas, sarcomas, and mixed tumors the roentgeno-? 
gram shows the same characteristics and their roentgen appearances 
may be enumerated collectively. According to Moore® and one 
of us (Carman) the areas of density in metastatic malignancy 
of the lung are rounded, regular, clearly chcumscribed, soft and 
homogeneous. They do not show a shadow zone of inflammatory 
reaction surrounding them; they vary in size, are usually multiple, 
and may occur in any part of the lungs. 

Cysts of the lung show in the roentgenogram as large, clearly 
circumscribed, and homogeneous areas of increased density. They 
are usually single and are fomid in the right lower lobe. 

Fibromjocoma of the lung is easily differentiated from primary 
carcinoma. In the former the area of increased density is large, 
massive, homogeneous, and well circumscribed. An enthe lobe is 
usually involved, most commonly the upper. Since the tumor is 
slow-growing there is very little, if any, congestion-shadow surround- 
ing it. 

The differentiation from the roentgenogram of pulmonary tuber- 
culosis will seldom be difficult. In cluonic pulmonary tuberculosis 
the periphery is the common location of the areas of inereased 
density, with very few, if any, changes in the hilus. The shadows 
are more circumscribed. The upper lobes, especially the apices, 
are usually the first and most commonly involved. Cavitation 
may be present, and there is frequently an associated pleuritis. 
In acute or subacute miliary tuberculosis the individual areas of 
increased density are smaller, more regular in shape, more discrete, 
more uniform in size, and with greater peripheral involvement than 
in the miliary type of carcinoma. 

Pneumokoniosis produces symmetrical “stringy” shadows dis- 
tributed along and near the main bronchi. They never extend to 
the periphery. In the mediastinum enlarged calcified bronchial 
lymph glands are present and show as clear-cut, rounded, and cir- 
cumscribed areas of increased densitj''. 

Chronic passive congestion also produces symmetrical “stringy,” 



40 


mcjiahon, carman: pruiary carcinoma 


diffuse shado«-B. 'in fte hilus there are large, symmetrical areas 
ol mcreased density. The heart shadow is usually enlarged in both 
IStTGra,! QiTGctions, snd fluid may be present. 

In simple_ chronic pleuritis stereoscopic examination shows that 
the area of mcreased density is located on the surface of the lung. 
If located at the base of the lung the costophrenic angle may be 
obliterated and the areas of density limited by an oblique line. 

In transudates and exudates into the pleural cavity the area of 
density is small or large and homogeneous. It may present a fluid 
level that changes with position. Such conditions are usually 
located at the base and there is an obliteration of the costophrenic 
angle. The condition may be bilateral. The heart shadow may be 
enlarged, because of cardiac decompensation and dilatation, and 
the heart may be displaced. 

Bronchoscopy is to be mentioned for completeness. It is a some- 
Avhat formidable procedure and usually impracticable except in the 
hands of the most expert. Even then it may be disappointing. 
Negative 'findings from the bronchoscopic examination should not 
be regarded as final. Exploratory thoracotomy should be considered 
in early, doubtful, and borderline cases, or when the patient’s 
symptoms indicate the necessity of surgical interference. 

The following are the histories of 5 cases of primary pulmonary 
carcinoma: 


Case 176118 . — A male, aged tliirty-five years, miner, registered 
in the Clinic October 24, 1916. The family history was negative for 
tuberculosis, cancer, and lues. The patient had had pneumonia 
thirteen years before 'with the subsequent expectoration of one-half a 
tea-cup of purulent material supposedly from a small abscess in the 
right lung. Since tlien he had had good health. For the past eight 
months he had complained of continuous dull ache in the right 
lower chest -N^dth some cough and expectoration. No fever or chills. 
Weight loss, 16 pounds. Some dyspnea for years, but more marked 
in past eight months, and gro-ndng worse. Hemoptysis two months 
before but only slight, probably 3 or 4 drams. No gastro-intestinal 


or urinary symptoms. 

The physical examination showed considerable emaciation and 
some dj^spnea on exertion. There was a large area of dulness, 
increased fremitus on exertion, and diminished breath sounds below 
the angle of tlie right scapula. The systolic blood-pressure was^95; 
the diastolic, 72; the pulse, 76; and the temperature, 98.2° The 
urinalysis was negative. The sputum e.xaminations were negative for 
tubercle bacilli. One blood Wassermann was negative. 

In the roentgenogram could be seen a mottled area of increased 
density involving the lower riglit lobe and tlie base of tlie middle 
right lobe and extending outward along the bronchi, though not to 
the periphery. The shadows were centrally placed; probably 
primary infiltrative carcinoma. There were multiple small areas 
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of increased density and in the lower left lobe, probably antliracosis 
(Fig: 1)._ 

A clinical diagnosis was made of a probable clu-onic intrapul- 
monary lesion at the base of the right lung. 

Operation; exploratory thoracotomy. Tliree inches of the seventh 
and eighth ribs were resected on the right side in the posterior 
axillary line. The pleura was ^ inch thick. The lung tissue was hard, 
tough and coal-black, and for a finger’s length had the same firm 
consistency throughout, and bled easily. Specimens of the pleura 
and the lung were removed for microscopic diagnosis. • 

The pathological diagnosis was primary pulmonary carcinoma. 



Fig. 1 


Case 159177. — A female, aged forty-seven years, registered at 
the Clinie May 8, 1916. The patient’s father and one son died of 
tuberculosis. One year previously she began to complain of weak- 
ness and dyspnea and was treated for hypertension. The loss of 
strength and the dyspnea had increased markedly during .the past 
seven months and in addition she had a clwonic irritative and non- 
productive cough. There had been no chills, fever, or sweats. She 
did not sleep well and had lost 25 pounds in weight in the past year. 
No pain; no gastro-intestinal, urinary, or cardiac sjTuptoms. 

The physical examination showed moderate emaciation and pallor. 
There were signs of moderate dulness at the bases of the lungs, 
craclding coarse rales, exaggerated breath soimds, and prolonged 
expiration. The average systolic blood-pressure was 140; the 
average diastolic, 98; pulse rate, 90; temperature, normal. The 
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vo(^l cords were negative. The urinalysis was negative. Hemo- 
globui 83 per cent. Sputum negative for tubercle bacilli and cav- 
ernoma. cells. 

In the roentgen examination, multiple diffuse areas of increased 
density were foimd throughout both lungs. The condition was 
believed to be primary carcinoma of the miliary tj'pe (Fig. 2). 

The clinical ^agnosis was primary caremoma of the lungs. 

Autopsy revealed primary carcinoma of the lungs with no evidence 
of metastases in the lymph glands, liver, gastro-iutestinal or genito- 
urinary organs, and no evidence of any other primary growth. 



Fig 2 


Case 126018. — ^A female, aged seventy-one years, registered at 
the Clinic March 8, 1915. One brother had died of malignant 
disease. Patient’s menstrual history negative; menopause thirty 
years preAuously. Complaint: Small, hard, painful multiple tumors 
in the left side of the neck wliich had been noticed ten months before 
for the first time. The nodules had gradually enlarged until three 
months previously. There was some pain down the left arm and 
soreness m the left shoulder. Considerable dppnea noted dining 
this time. No ehoking sensations, dysphagia or genito-urinary 
sjunptoms. No gastro-intestinal sjTnptoms except slight loss of 
appetite during tlie past five or six months. Patient had lost 20 
poimds in weight and considerable strength. 

In the physical examination many enlarged, hard, tender glands 
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were found in the left cervical region. There were signs of multiple 
ill-defined areas of consolidation tlu-oughout both lungs. Urinalysis, 
Wassermann test and sputum examination negative. 

The roentgenogram showed multiple non-circumscribed areas 
of increased density throughout both lungs with equal distribution 
in the bases and tlie apices. Roentgen diagnosis, primary carcinoma 
of the mixed type (Fig. 3). 

The clinical diagnosis was carcinoma of the lungs -with metastases 
to the left cervical glands. The patient died at her home Maj'' 23, 
1915. No autops.y. 



Fjg 3 


Case 109685. — male, farmer, aged fifty-seven years, registered 
at the Clinic July 4, 1914. His family history and previous history 
were negative. Fie denied venereal infection. The patient had 
dyspnea on slight exertion and loss of strength which had been 
increasing gradually over a period of four months. Slight cough; 
no expectoration, hemoptysis, night-sweats or chills. His family 
physician wote that his temperature had not been elevated and 
at times was subnormal. The patient complained of sleeplessness 
on account of cough, and of being unable to lie in a recumbent 
position. Up to the time of admission there was no history of edema 
or cardiac decompensation. 

The physical examination showed the blood-pressure to be 118-78; 
pulse, 90; temperature, 98.2°. The patient was well developed but 
slightly undernourished. His complexion was ashen, with cyanosis 
exaggerated by slight muscular exertion. There were signs of con- 
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solidation in patches on both the anterior and posterior sides through- 
out both lungs, with numerous generalized moist crackling and 
wheezmg rales, w’^hich, however, were more marked over the right 
lung. The heart sounds w^ere good; no murmurs. There w^as a 
slight mucopurulent discharge from the nares, more marked on 
the left side. Slight simple rhinitis and pharyngitis. Antra nega- 
tive. Urinalysis negative. Hemoglobin, 86 per cent, ■^^^ute blood 
cells, _ 9000. Sputum examinations were negative for tubercle 
bacilli and cancer cells. 

The roentgen examination shouted multiple areas of increased 
density throughout both lungs, wdth massive areas situated in the 
base of the upper left and the middle right lobe. The roentgen 
diagnosis was primary carcinoma of the mixed type (Fig. 4). 



Pig. 4 


The patient was treated symptomatically for eight w'eeks. The 
dyspnea increased and his strength diminished. During this time 
the myocardium show'ed marked decompensation. Tlie pain m 
the chest w^as not pronounced. He developed symptoms of myo- 
cardial insufficiency, fluid in the chest, edema of the lower extremi- 
ties and the usual constitutional sjTnptoms resulting from a chronic 
intoxication. Death occurred September 3, 1914, sLx months after 

the onset of the condition. _ 

The clinical diagnosis was primary carcinoma of the lungs. 

The autopsv (two months after the roentgen examination) 
revealed 400 c.c. of blood-stained fluid m the left pleural cavit\. 
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The surfaces of both lungs had an irregular nodular appearance and 
there was extensive chronic pleuritis and pleuropericarditis. On 
section the lungs showed multiple diffuse grayish-white nodules 
of regular and irregular shape, varying in size up to 2 cm. These 
were hard, resisted cutting and showed no tendency to central 
necrosis. They were distributed around the larger bronchi and 
bronchioles and in the lung parencliyma. They were infiltrative 
rather than encapsulated and not sharply demarked from tlie 
surrounding lung structures. The lower half of the upper right 
lobe and the base of the upper left lobe were almost completely 
occupied by hard massive tumors presenting on section the shape 
of wedges with the apex pointing toivard the hilus, to which they 
apparentl}'^ extend. The bronchial and other lymph glands were not 
involved. There were no eiddences of tumor, either primary or 
secondary, in any other parts of the body (Fig. 5). 

The final diagnosis was mixed type of primary pulmonary carci- 
noma, having its origin in the bronchial epithelium. 



Fig. 5 


Case 160751. — A male, aged sixty-one years, registered at the 
Clinic May 26, 1916. His mother died of carcinoma of the breast 
at sixty-seven. He had been married thirty years; his wife and 
two children were living and well. For the past six months he had 
had gradual loss of weight , and stren^h; with it a slight hoarse- 
ness and change in the voice; no unilateral sweats. During the same 
period of time he had had a dry, hacldng cough; no hemoptysis. 
He had noticed bluish discoloration and distention of the superficial 
veins of the right forearm and hand. There was no edema of the 
right hand and no pain. A physician had stated that the right 
axillary gland was slightly enlarged, and had advised dissection of 
the axillary glands for fear of malignancy. A partial excision of the 
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right axillary lymphatics had been performed elsewhere in March, 
1916, and the glands pronounced “not malignant.” No gastro- 
intestinal or genito-urinary symptoms. There had been a loss of 
25 pounds in weight in six months. 

The physical examination showed considerable emaciation and 
slight cyanosis of the lips and hands. In the right 'pectoral fold 
there was a recent operative scar of an incision that had healed by 
primary union. The larynx and cords were negative. Soft myo- 
cardial heart tones; rhytlun of beat regular; rate, 100. There was 
moderate diffuse dulness throughout both lungs and poor expansion. 
The voice sounds were exaggerated. Prolonged expiration and 
crackling moist rales could be heard diffusely tliroughout the chest. 



Fig. 6 


Respiration, 26. Abdominal, genito-urinary, rectal, and urinary 
findings negative. Hemoglobin, 76 per cent.;_ white blood cells, 
10,800. Wassermann negative. Sputum examination negative lor 

tubercle bacilli. • , , . 

The roentgenogram showed multiple areas of increased densitj 

extending tliroughout botli lungs, vdth a massive area mvolving 
the base of the upper right lobe, -^e roentgen diagnosis was 
primary carcinoma of the mixed tjTie (Fig. 6). i,, 

The clinical diagnosis was primary carcinoma of the lungs. 

At autopsy July, 1915, the examination of the thorax was lunited. 
Both lungs and bronchial lymph glands were found to be extensively 
involved with carcinoma. 
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Conclusions. — 1. There are tlu-ee main types of primary carcin- 
oma of the lungs which present characteristic gross pathological 
appearances: the infiltrative, the miliary, and the mixed. 

2. The roentgen examination and the stereoscopic study of roent- 
genograms will early point to a pulmonary lesion and its probable 
nature. 

3. The areas of increased density found in prunary pulmonary 
carcinoma are usually quite typical, and can be differentiated from 
areas of increased density caused by other diseases in the thorax, 
including inflammatory changes and neoplasms, both primary and 
metastatic. 

4. A careful correlation of the roentgen- findings with the .clinical 
history and the physical and laboratory findings usually makes a 
clinical and differential diagnosis possible. 
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A STUDY OP SKTY-TWO CASES OF DIABETES OF FIFTEEN 
OR MORE YEARS’ DURATION. 

By Albert A. Hornor, M.D., 

AND 

Elliott P. Joslin, M.D., 

BOSTON, MASSACHUSETTS. 


In 1912 among the 394 cases of diabetes traced out of 505 cases 
seen 17 per cent, had lived ten years or more, and if the large num- 
ber of living patients who had acquired their diabetes less than 
'ten years previously was substracted the percentage of patients 
living ten or more years rose to 26 per cent. Now that five years 
have elapsed it has seemed desirable to again review our series of 
cases, but this time to discuss those patients who have survived 
their diabetes not alone ten but rather fifteen years. A sufficiently 
large number of such patients are available to make this investiga- 
tion worth while, for the list contains 62 individuals. This num- 
ber constitutes 6 per cent, of the total cases of diabetes traced up 
to the present time, but if we deduct from it those living cases whose 
onset occurred more recently than fifteen years ago the percentage 
of diabetics who have survived fifteen or more years from the 
onset of the disease rises to 11 per cent. 

The duration of life of diabetics, however, is by no means limited 
to fifteen years, for among the 62 cases here discussed 37 are still 
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alive, and the a,verage length of life for the total 62 cases up to 
^ecember _1, 1916, was nineteen years and seven months. In the 
two following diagrams the duration of life of the living cases up 

0 December 1, 1911, and of the fatal cases has been arranged 
according to the decade of age at onset. 

These tables show that prolonged diabetes in the young is exceed- 
ingly rare. Indeed, there is only one case whose age at onset was 
less than ten years. This is Case No. 887, who showed at autopsy, 
according to Dr. J. E. Ash, a congenital deficiency of the pancreas. 
In the second decade there are 2 cases, one living and one dead. 
Case No. 1153, who is living, is one for whom many might challenge 
a diagnosis of diabetes, but although he has been many months at 
a time without having sugar demonstrated in the urine, glycosuria 
occurs whenever the diet is broken. Reference to this case will be 
made later, because this exceptional patient failed to show obesity. 

Males constituted 55 per cent, of the 62 cases, and this proportion 
is nearly as high as that for the total cases of our series (60 per cent.). 
It is certainlj'’ an interesting fact that more males are treated for 
diabetes according to the diabetic authors, but that according to 
national statistics more women succumb to the disease. 

The discovery of the disease was made quite independently of the 
appearance of sjmiptoms in 17 of the cases. Thus, 12 patients, 
or 19 per cent., learned of their condition at examination for life 
insurance and 5 others upon the occasion of a periodic medical 
examination. The importance of life insurance examinations in 
this series becomes evident when one compares its incidence among 
these fifteen-year cases of 19 per cent, with the 6 per cent, incidence 
of insurance among the entire number of our cases available for this 
purpose; thus among the fifteen-year cases those discovering the 
disease by insurance were three times as frequent as was the rule 
for the total number of diabetics. 

The predisposing factors in the etiology were few. Obesity heads 
the list, for it was present in 60 out of 62 cases; an hereditary or 
familial tendency existed in 21, or 34 per cent., in contrast to 21 
per cent, for all of our cases; worry obviously existed in 9 and trauma 
also in 9, dietary excesses in the form of sweets in 8 and lues in 4. 
Two were cases of pregnancy and 8 of the patients obviously had 


gall-stones. 

Obesity, here as elsewhere in diabetes, far outranks all other etio- 
logical factors. All the women were obese and all but two of the 
men. In one of these two exceptional cases the onset was at eighteen 
years of age. The patient (Case No. 1153) had been a very sickly 
child, with frequent attacks of cyclic vomiting. The other patient, 
Case No. 1060, was an hereditary case of diabetes, and later devel- 
oped tuberculosis and nepliritis. The importance of obesity was 
also recognized in the paper upon the cases of ten years duration 
and in fact, 26 of the 67 patients then studied had weighed, at 
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some time or other, o^^er 200 pounds. The more carefully our 
records are gathered the more frequently is obesity proved to 
precede the onset of diabetes. Naunyn makes the same remark 
regarding heredity. The degree of obesity which occurred in these 
G2 diabetics is graphically shown in the accompanying chart. 


TABLE I. — ^FATAL CASES OF DIABETES OF FIFTEEN OR MORE YEARS’ 
DUILVTION ARRANGED ACCORDING TO DECADE OF ONSET. 
DURATION IN YEARS. 
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A familial or hereditary history of diabetes was obtained in 21, 
or 34 per cent., of these fifteen-year cases. This should be com- 
pared with the incidence of heredity, amounting to 25 per cent., 
in the ten-year group of our cases and the 27 per cent, of heredity 
which exists among those of Jewish extraction. 


TABLE II. — LIVING CASES OF DIABETES OF FIFTEEN OR MORE YEARS 
DURATION ARRANGED ACCORDING TO DECADE OF ONSET. 
DURATION IN YEARS. 
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The evidence here furnished therefore shows that among cases of 
diabetes of fifteen years’ duration an hereditary and familial his- 
tory of diabetes reaches its highest mark, but conversely and con- 
trary to our present belief the presence of heredity may not be a 
favorable prognostic sign, because among our 251 hereditary cases 
of diabetes onlj'- 21, or 8 per cent., lived fifteen years. 
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OF FIFTEEN l-EAES’ DURATION 

Two ffiteen-year patients (Cases Nos. 37 and 155) have children 
with diabetes. One of these children developed the disease at the 
age of nine years, which was eight years after the onset of the dis- 
ease in his mother, and today, nine years later, is in good condition 
and free from sugar. The diabetes in Case No. 37 was of seventeen 
years duration and began at the age of forty-five. This was twenty- 


CHART I. ^DIABETES OF FIFTEEN TEARS’ DURATION. A COjMPARISON 
OF THE WEIGHTS OF NORJULD INDIVIDUALS AND OP STXTY-TWO 
DIABETIC PATIENTS PRIOR TO THE ONSET OF THE DISEASE. 



one years after the birth of her son, who later developed diabetes 
at the age of forty-one years. It is also interesting that the wife 
of one of the fifteen-year cases had diabetes prior to ite discovery 
in her husband, and this may account for tlie fact that he was 
treated so soon after the onset of the disease. ,. 

Trauma as an exciting factor in the onset of the disease am g 
9 of iLe patients is cited, bnt it is too indcSnite to mrrant conclu- 
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sions as to its importance, eitlier pro or con. In only 8 of the cases 
was the overeating of sweets definitely noted. If the records were 
more complete in this regard the number of such instances might 
be greater. Smokers should derive consolation and smokers’ wives 
should take warning when they learn that more than once we have 
been told by men that, following the substitution of candy for 
tobacco at tlie solicitation of their wives, weight increased and 
diabetes developed. 

Few cases in our entire series have shown sufficient trouble with 
the liver to make this a serious factor. There have been three 
deaths from cirrhosis, and one of these occurred in a fifteen-year 
patient. About half (29) of the 62 fifteen-year cases presented a 
palpable liver, but this was usuallj'^ attributed to the ease of palpa- 
tion because of emaciation rather than to any demonstrable enlarge- 
ment of the liver. 

The knee-jerks were present in all cases, and in only one were 
they even noted as diminished. It so happens that this case was 
the only one Avho showed an enlarged thyroid. In but a single case 
did the pupils fail to react. Of course, all of the cases have not been 
personally examined throughout the entire period of fifteen or more 
years, but this has been true of a large proportion. The normal 
pupils, in conjunction with the normal patella reflexes, lend very 
little support to the idea that long-lasting diabetes leads to the 
so-called diabetic tabes or that syphilis is common in diabetes. 

Cataract was recorded in but 3 cases. 

The teeth were noted as good in 19 out of 43 cases. Bad teeth 
do not necessarily^ precede diabetes, and by^ no means necessarily 
occur during its course, even if the disease is of prolonged duration. 

The evidences of arteriosclerosis were numerous. Thus 36 
patients showed distinct manifestations, and in only 14 of the 62 
cases did we feel confident that the bloodvessels were normal. 
Gangrene occurred in 9 of the patients, and of these 5 have died. 
The records of the blood-pressure are meager, due in large measure 
to the early period at which many of the patients were seen. The 
systolic blood-pressure exceeded 190 mm. Hg. in 6 cases, ranged 
between 150 and 190 in a like number, and between 120 and 150 
mm. Hg. in 9. 

Nephritis was of common occurrence. During this last year 
special study was made of the renal efficiency of a few of the cases 
by our fellow-worker, Richard Ohler. He determined the non- 
protein nitrogen in 10 patients. In one-half of these it was less 
than 31 mgm., and was thus in harmony with the blood-pressures 
of this group, which were normal. In the other 5 cases 2 showed 
50 mgm., one 40 mgm., and the other two 34 mgm. non-protein 
. nitrogen per 100 c.c. blood. These 5 cases presented other charac- 
teristic evidences of extreme nephritis as well, although, strangely 
enough, all are now living. One, however, is at present in a very^ 
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critical condition, due to nephritis. To -determine the degree of 
renal involvement m 2 eases, phenolsulphonephthalein was injected 
and the amount excreted in two hours was found to be about 30 
per cent. 

The fifteen-year cases now living diet more carefully and keep 
more nearly sugar-free than did those who have died. Of the 37 
living eases, 13 very easily became sugar-free, and 11 of these so 
remain with slight or moderately restricted diet. One case, a 
pregnancy case (Case bio. 309), is even able to eat pure sugar. 
With rather more restriction 4 cases became sugar-free, but in 3 
other cases temporary fasting was employed to attain this end. 
Five cases became sugar-free with difficulty even vdth fasting and 
a very restricted diet. At present a diabetic diet has been aban- 
doned by 2 cases, and 3 patients are obliged to diet very strictly. 
Nine of the fatal cases were never sugar-free from the time of the 
first visit until death, but 5 cases were Imown to be sugar-free at 
the time of death. Another became free after living five years on 
a moderately restricted diet. One case became sugar-free easily 
in four days; 1 after an operation (amputation); 1 after two weeks 
of moderately restricted diet; 1, who showed renal involvement, 
after six months of strict diet; 1 after nine months of strict diet 
with fasting days. In 3 cases it is unknown as to whether the 
patients were ever sugar-free. One of the fifteen-year cases did 
not become so until three years before death. There were but 5 
of the 62 cases who entirely disregarded treatment, and of these 
3 are dead. Among the ten-year cases of 1912 it was recognized 
that 55 of the 67 had received distinctly better treatment than 
the average diabetic patient. 

In order to determine the quantity of protein per day which the 
patients were accustomed to eat, analyses of nitrogen in the twenty- 
four-hour amounts of urine of 19 cases were made. Six of -these 
patients are now dead. Two of these fatal cases, when first seen, 
had a urinary nitrogen output above 21 gms. The urinary nitro- 
gen of the remaining 4 varied between 13.8 gms. and 15 gms. These 
are high urinar^'^ nitrogens for elderly individuals. Among the 13 
cases who are now living but a single one was found who showed 
as high as 21.5 gms. of urinary nitrogen. The only patients with 
urinary nitrogens less than 10 gms. are those patients who have 
been in the hospital on a very low diet. One of these is a patient 
who had been practically sugar-free for a year. Her nitrogen fans 
as low as 6 gms. The conclusion can be safely drawn that the 
protein in the diets of these cases of diabetes living fifteen or more 
years was usually not far from 75 gms., and the statement is also 
probably warranted that these patients had never lived long on a 

^^Blo^Xaigar determinations were carried out m 17 of this senes 
of 62 cases. The results are shown in the followmg table; 
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TABLE III. — THE BLOOD SUGAR IN CASES OF DIABETES OF FIFTEEN 

years’ duration. 


Case No. 

Blood sugar, 
per cent. 

Case No. 

Blood sugar, 
per cent. 

IS 

0.C9 

919 

0.22-0.27 

29 

0.10 

979 

0.17-0.24 

127 

0.22 

1007 

0.09-0.23 

155 

0.20 

1022 

0.15-0.20 

177 t 

0.25 

1043 

0.19 

352 

0.14-0.27 

HOG 

0.13 

435 

0.13 

1111 

0.18 

8S7 

001 

0.15-0.43 

0.21-0.3G 

11G7 

0.23 


It will be seen that there are only 2 instances (Cases Nos. 887 
and 904) with a blood sugar of more than 0.3 per cent. These 
values were obtained only a short time before death. There were 
3 cases witli blood sugars which are normal. Case No. 18, in 1897, 
had an undoubted diabetes, but has been sugar-free for many 
years. The diabetes was presumably dependent upon gall-stones, 
and with the disappearance of symptoms of gall-stones the diabetes 
apparently vanished. A roentgen ray, however, shows calculi at 
the present time. The second of these cases, Case No. 29, has 
continued to do a large amount of work requiring unusual mental 
, responsibility, and although he frequently shows sugar, he rarely 
shows any great amount. This case is further complicated by a 
genito-urinary condition which requires frequent manipulation, and 
the trauma from this may account for the occasional appearance 
of glycosuria. The other case (Case No. 1007), with the normal 
blood sugar, presented this after she had been virtually sugar-free 
for a year. At the beginning of the period the blood sugar was 
0,23 per cent. She dieted with great care throughout this year, 
and only rarely did glycosuria appear. At the period during which 
the blood sugar was 0.1 per cent., she underwent without distur- 
bance a pelvic operation. Recently this patient had an attack of 
gall-stones, hitherto unsuspected, but the sugar in the urine did 
not return and the blood sugar rose only to 0.12 per cent. Now, 
twenty-one days after the attack, she is sugar-free, and upon a diet 
of 56 gms. carbohydrate, 57 gms. protein, and 84 gms. fat. 

The blood lipoids were determined in 9 of the cases. The results 
constitute a part of the series of cases studied by Dr. W. R. Bloor 
and Dr, Horace Gray. In the following table the average figures 
for lipoids expressed in grams per 100 c.c. blood for the cases which 
have lasted fifteen or more years are contrasted with the average 
figures for diabetics of varied duration, and also with Bloor’s average 
figures for normals. 
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table IV.— the blood LH^oms m cases of diabetes of fhteen 

Y'EARS’ DURATION. 



Toil 

d fatty acids. 

Lecithin. 

Cholesterol. 

• 

Whole 

blood. 

Plasma. 

Cor- 1 
pusclesJ 

Whole 

blood. 

Plasma. 

Cor- 

puscles. 

Whole 

blood. 

Plasma. 

Cor- 

puscles. 

Average value for 9 
cases of 15 years’ 
duration . 

0.62 

0.63 1 

0.53 

0.33 

0.20 

0.42 

0.25 

0.28 

0.21 

Average value for 105 
determinations on 
diabetics of varied 
duration . . 

0.80 

0.95 

0.55 

0.36 

0.32 

0.41 

0.32 

0.38 

0.22 

Normal average 

0.37 

0.39 

0.31 

0.30 

0.21 

0.42 

0.22 

0.23 

0.20 


From these figures it is observed that the average for these cases 
is less than for all the diabetics (105 bloods) ; on the other hand it 
is higher than the average for- the normal bloods. In none of these 
cases were there sufiicient lipoids to he evidenced to the naked eye — 
in other words, lipemia did not exist. The fact that the averages 
are less than those of all the diabetics confirms the rule' that the 
greater the duration of the diabetes the less the lipoids are increased 
above normal. This seems reasonable, for in general a high lipoid 
blood content spells disaster. The following two analyses of the 
blood of one patient made a year apart show a very definite increase 
in the amount of total fatty acids and of cholesterol. During this 
year the patient has been in much better health than at any time 
formerly, although in order to remain sugar-free she has been obliged 
to diet very carefully. Her tolerance now, however, is in the 
neighborhood of 75 gms. carbohydrate, 60 gms. protein and 90 gms. 
fat, making a. total of 1350 calories, or 28 calories per kilogram 
body weight. Her blood sugar amounts to 0.12 per cent. 


TABLE V. — TV’’0 ANALYSES OF BLOOD LIPOIDS OF CASE NO. 1007. 


Date. 

Total fatty acids. 

Lecitbin. 

1 

Cholesterol. 

Whole 

blood. 

Plasma.; 

1 

1 

Cor- 

|puscle3. 

Whole 

blood. 

jplasma.; 

Cor- 

puscles. 

Whole 
blood. : 

Plasma. 

[ Cor- 
puscles. 

February, 1916 . 

February, 1917 . 

0.40 
0.45 j 

0.40 

0.4S 

0.40 

0.42 

0.30 

0.27 

0.20 

0.24 

0.41 

‘ 0.30 

0.20 

0.22 

0.20 

0.23 

0.20 

0.21 


It is encouraging to record the severe illnesses which these 6.. 
cases have survived. Three cases have withstood pneumonia, 8, 
or 13 per cent., have had gall-stones. Among the 118/ cases the 

1 BWor, Gray and Joslin: Jour. Am. Med. Assn., 191", Ixis, 3^5. 
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incidence of gall-stones was 2 per cent. In some of the cases these 
were diagnosed prior to the diseovery of the diabetes. In others 
the diagnosis was made subsequently. It should be remembered, 
however, that gall-stones take years to form, and undoubtedly 
exist long before they are suspected. One case was operated upon 
for appendicitis, 2 for fibroids, 2 had ulcers on the leg, gangrene 
was survived in 4, with 2 amputations, renal complications occurred 
in 7, and herpes zoster, phlebitis, neuritis, and psoriasis each appeared 
in at least 1 case. Ten of the patients (4 living and 6 dead) 
prior to their last illness withstood a considerable acidosis, but in 
11 others it was the cause of death. Acidosis, however, was seldom 
severe. Among those cases in which the twenty-four-hour urine 
was obtained there was onlj'- one patient who had sufficient evidence 
of acidosis to warrant a determination of the urinary ammonia. 
In 4 of these cases it was sought and found to be normal. Case 
No. 310 had a severe acidosis from which she recovered three months 
before death. Case No. SS7, a fatal case, excreted 3.7 gms. of 
ammonia when first seen. This later rose to 4.7 gms. ammonia 
while fasting. This case has been reported elsewhere in detail.^ 
It is one of the cases in whom we probably caused acidosis by our 
former method of treatment, and has been one of the important 
factors in influencing us to avoid strict fasting in cases which have 
not been accustomed to such treatment. The other two cases with 
high ammonia excretions recovered from their acidosis. 

The carbon dioxide in the alveolar air was determined in 7 cases. 
In onlj’’ one of these was the tension as low as 29 mm. Hg. at entrance 
to the hospital. Two of these cases died while at the hospital; 
one of these was Case No. 887, above cited, who showed 29 mm. 
Hg. tension at entrance. The alveolar air remained at 29 mm. 
Hg. until twenty-four hours before death, when it suddenly dropped 
to 14 mm. Hg., from which level it never rose. The other patient. 
Case No. 904, had a severe carbuncle at entrance and no acidosis. 
His alveolar air varied from 32 to 38 until seven days before death, 
when, overcome by his infection, he failed rapidly, and two days 
before death his carbon dioxide tension was 16, and one day before 
death 14. 

The causes of death of the 25 fatal cases were as follows: 

Coma . 

Arteriosclerosis 
Nephritis . 

Cancer 
Cystitis 
Tonsillitis . 

Cirrhosis of liver 

The 11 cases dying of coma (44 per cent.) make approximately 
the same percentage as that found with the ten-year series of cases. 

^ An Analysis of 14 Cases of Diabetes Mellitus Unsuccessfully Treated by Fasting, 
Boston Med. and Surg. Jour., 1916, clxxiv, 425; also The Treatment of Diabetes 
Mellitus, 1917, 2d ed., p. 359, Lea & Febiger, Philadelphia. 


11 

7 

3 

1 

1 

1 

1 
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Tins contrasts very favorably with the 60 per cent, of deaths due to 
coma in the 1187 cases, but it shows that if acidosis is prevented 
these iMtients could be reasonably expected to live for a longer 
time. The causes of death of the remaining patients may very well 
have been independent of the diabetes. Today we feel that the 
deaths of probably 7 of tlie patients who died of. coma could be 
postponed. 

The diabetes is now a minor issue with the patient in 18 of the 
37 living cases. Some of these individuals have, it is true, severe 
nephritis, but 17 are continuing their regular occupations. The 
diabetes was also a minor issue at the time of death in 7 of the fatal 
cases. Four of the living cases have outlived their normal expec- 
tation of life for their age at the onset of their diabetes. Of the 
fatal cases 5 outlived the normal expectation of life; in fact, 15 per 
cent, of the entire series achieved their fulness of years. Ten of 
the 62 cases were considered severe at the time of the first visit, and 
now must be regarded on the border-line of severe and moderately 
severe diabetes; 27 were moderately severe and 24 were mild. One 
case, when first seen, was considered moderately severe, but later 
became mild. 

Conclusions. 1. In a series of 1187 cases of diabetes, of whom 
1156 are traced, 640 are living and 516 are dead; among these were 
62 who lived fifteen or more years, or 5 per cent., and of tliese 37 
are living and 25 are dead. 

2. Obesity is universal in the long-lived diabetic. It was demon- 
strated in 60 cases out of 62. 

3. A diabetic heredity is one and one-half times as frequent 
among the cases of fifteen or more years’ duration as among all 
the diabetic patients. 

4. The average loss of weight when the patient first came to us 
for treatment was 41 pounds. 

5. .Gall-stones were recognized in 8 cases, being six times as 
frequent among these cases as in the entire series of 1187 cases. 

6. The presence of acidosis was demonstrated 21 times and 11, 
or 44 per cent., of the fatal cases succumbed to it. By the avoid- 
ance of acidosis the lives of these patients might have been 
prolonged. 

7. Arteriosclerosis occurred in 36 cases, and was a prominent 


factor in causing the death of 10 patients. _ 

8. Diabetes is now a minor issue in 50 per cent, of the Jiving 
patients, and at the time of death was a minor issue is 28 per cent, 
of those who had died. An e.xtremely rigid diet is necessary tor 

only 4 of the patients now living. 

9. Of the fatal cases, 20 per cent, outlived the normal expecta- 
tion of life for their age at the onset of their diabetes, and this is 

already true for 10 per cent, of the Hying cases. 

10. Dietetic treatment was carried out to a considerable degree 
by 57 cases. Of the remaining 5 cases, 3 are among the dead, 
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INFARCTION OF THE HEART SIMULATING ACUTE SURGICAL 
ABDOMINAL CONDITIONS. 

By Samuel A. Levine, M.D,, 

AND 

Charles L. Tr^vnter, M.D., 

BOSTON, MASS. 

(From the Medical and Surpdcal Services of the Peter Bent Brigham Hospital.) 

In 1819 Laennec emphasized the oecurrence of acute abdominal 
pain in pneumonia, and Andral, in 1823, and Louis, in 1829, made 
further descriptions of this occurrence. In more recent times 
abdominal pain has been found to be associated not only with 
pneumonia, but also with pericarditis and pleurisy, as has been 
emphasized particularly by the pediatricians. Edwards^ and 
Mackenzie- have called attention to the fact that not only could 
there be abdominal pain, but also tenderness, muscular rigidity, 
and the other classical signs of acute peritonitis. Various observers 
refer to the mild epigastric pain, paroxj^smal in nature, associated 
with typical angina pectoris. Very little reference to any other 
intrathoracic condition than the above has been made as a 
possible cause of these acute abdominal symptoms. 

During the first half of the j^ear 1916, 2 cases have been observed 
in the Peter Bent Brigham Hospital, giving the signs and symptoms 
of an acute surgical condition in the abdomen. One of these patients 
died on the operating table within twenty-four hours of admission, 
and the other, who was not operated on, died within forty-eight 
hours. Postmortem examination was carried out in both cases 
and showed very similar conditions. There was marked extensive 
myocarditis and coronary sclerosis. Both showed infarction of the 
heart as the result of a thrombus in the anterior coronary artery 
which almost completely obliterated the lumen and caused numerous 
areas of necrosis. No other pathological changes were present 
which could explain the symptoms in either case. 

In view of the fact that the numerous text-books and systems of 
medicine and surgery make no mention of this condition in associa- 
tion with acute abdominal symptoms, and that very few cases are 
referred to in the literature,^ the following 2 cases with their 
pathological findings are reported in detail. 

> Jour. Am. Med. Assn , 1911, Ivi, 1784. “ Lancet (London), 1915, i, 796. 

3 Clifford Allbutt refers to a case from the literature of fatal thrombosis of the 
right coronary artery in which there was pain and collapse, suggesting a perforated 
gastric ulcer. This patient, however, had had previous attacks of angina pectoris, 
and the pain in the last attack was located at the lower end of the sternum and left 
hypochondrium and radiated to the left arm. Diseases of the Arteries Including 
Angina Pectoris. London, 1915, ii, 450. 
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Case I.—Med. No. 4099, Surg. No. 4233. The patient was a 
hardware clerk, aged thirty-nine years. The family history was 
negative except that his father died of angina pectoris. He had 
been married for six years, but had no children. He used tobacco 
in moderation and no alcohol whatever. In childhood he had had 
^arlet fever, diphtheria, croup, measles, pertussis, and mumps, 
there was no history of chorea, rheumatic fever, bronchitis, pleurisy, 
pneumonia, malaria, typhoid fever, or exposure to tuberculosis! 
There was a history of gonorrhea but not of syphilis. 

There was nothing otherwise noteworthy in his past lustory until 
one year ago, when he began to have “indigestion,” consisting of 
cramp-like pains over the apex of the heart, most severe when he 
was walking, and accompanied by a sensation of “stoppage of 
breath.” He had no difficulty in climbing stairs, but at times when 
walking had to stop every few feet because of a sensation of tight- 
ening over the heart. These symptoms had a sudden onset, and 
continued for three months. They were not severe enough to keep 
him from sleeping, but were more distressing by day. During these 
tliree months he also had cramp-like pains in the calves of the legs, 
which came and went suddenly. There was a gradual disappearance 
of all the above sjTnptoms, but he seemed to be getting slightly 
weaker. As far as could be made out there were no other evidences 
of circulatory or gastro-intestinal disease. 

Five days before admission to the hospital he felt poorly on 
arising, and without apparent cause began to have pain across the 
epigastrium, which radiated toward both nipples. He coughed 
more or less, raised some mucus and a small amount of blood and 
phlegm. He was unable to eat much and vomited at intervals. 
He thinks that he coughed up rather than vomited the blood. 
Since the onset he was constipated and his bowels moved oidy by 
enemata. He felt exhausted and was continually complaining of 
pain in the upper abdomen. 

Physical examination showed a well-developed and nourished 
man, aged thirty-nine years, leaning on his elbow and doubled up 
vdth pain. He was somewhat stuporous and exhausted, ansvered 
questions slowly, was uncommunicative, and did not seem to remem- 
ber details well. Face was pasty and sick-looking. Skin was 
cyanotic and of smooth texture. The pupils reacted fairly promptly 
to light, though through a small arc. The right pupil was irregular 
when contracted. They both reacted well to accommodation. The 
sclerm were faintly but definitely icteric. The breath was foul and 
the lips of a dull red color. Gums showed no lead line. 

The thorax was sjonmetrical, and expansion of fau volume and 
equal on both sides. Hespiration was regular, deep, and rapid, 
being 34 to the mmute. No abnormal pulsations were seen over 
thTurecordium. The apex beat of the heart was neither seen nor 
felt. The left border of relative cardiac dulness was 9.j cm. from 
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the midsternal line in the fifth intercostal space. The upper border 
of dulness was at the third rib, and the right border 2 cm. to the 
right of the midsternum. There was no increased supracardiac 
dulness. The heart action was regular but weak and no murmurs 
were heard. Both aortic and pulmonic second sounds at the base 
were faint. No pericardial friction sounds could be heard. The 
radial pulses were regular, of small volume and low tension, and the 
rate was 150 per minute. The systolic blood-pressure was 92 and 
the diastolic SO, the pulse-pressure being only 12. 

Examination of the lungs showed normal resonance tlmoughout. 
Fremitus was well transmitted. Breath and voice sounds, though 
slightly diminished, were not otherwise remarkable. In the lower 
half of the left lung behind a moderate number of medium moist 
rales were heard. No pleural friction rub was present. The abdo- 
men was on a level with the thorax, symmetrical and without 
pulsations. In the epigastrium extending to the umbilicus was a 
prominence about 15 cm. in diameter, somewhat more to the right 
of the midline. Over this area the pereussion note was dull, though 
elsewhere there was good resonance. There was tenderness and a 
high degree of spasm in the epigastrium. No definite masses could 
be felt. There was no evidence of free fluid in the abdominal cavity. 
Gall-bladder, spleen, and kidneys were not felt. The liver flat- 
ness began at the fifth rib and extended to the costal margin, 
where it fused with the dulness deseribed above. The edge of the 
liver was not definitely felt. The extremities showed no significant 
abnormalities. 

The patellar* and Achilles reflexes were not elicited, even on 
reenforcement. Cutaneous sensibility was normal. The rectal 
temperature was 102° F. The blood examination showed a hemo- 
globin of 114 per cent. (Sahli), a red cell count of 5,632,000, and a 
leukocytosis of 21,400. The stained blood smear was not remark- 
able. The urine showed a trace of albumin but no sugar. The 
blood Wassermann taken at this time was subsequently reported 
negative. 

A few hours after admission, after having been seen in consulta- 
tion by the surgeons, he was transferred to the surgical service, 
with the diagnosis of an acute surgical abdominal condition, the 
possibilities being acute pancreatitis, acute gall-bladder disease, 
and perforated gastric ulcer. By this time the following changes in 
his condition were noted: The respirations were at times periodic. 
Rales were heard at the bases of both lungs, and there was definite 
dulness over the right lower chest behind. The abdomen was 
rather distended. In the right upper quadrant a mass was easily 
palpated, extending about 6 cm. below the costal margin in the 
right mammary line. Over the upper portion of this mass, which 
was very tender, there was a soft, almost fluctuant area suggesting 
the stomach. A slight fall in the pulse rate and temperature. 
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deferred the surgeons from operating 

The ne^ morning there was no appreciable change in his condi- 
tion, aM he was sent to the operating room for exploratory laparot- 
omy. -hither anesthesia bj"- the drop method was slowly induced 
until the beginning of the second stage, and the site for incision was 
meanwhile infiltrated with novocain. The patient then began to 
struggle violently, relaxed quickly, and stopped breathing, becom- 
ing intensely cyanotic. The ether was stopped and artificial respira- 
tion employed. He was now pulseless; the abdomen was quickly 
opened and the heart was massaged from below the diaphragm. 
These measures were, however, of no avail. Examination of the 
abdomen at this time showed no abnormality except an enlarged 
congested liver. 

Autoiisy was performed six hours after death, the report of which 
follows. 

Peritoneal Cavity. On opening the abdominal wall the organs 
were found to be congested. The liver extended a hand’s breadth 
below the cqstal margin in the right mammary line. There was no 
excess of free fluid. The peritoneal surfaces were smooth and 
normal in appearance. The gall-bladder wall was not thickened; 
the mucous membrane was smooth; there were no stones, but the 
bile was viscid and dark. The common duct was patent. 

Thoracic Cavity. When the sternum was removed about one 
liter of clear straw-colored fluid was found in each pleural cavity. 

Heart. The heart was enlarged and weighed 570 grams. The 
pericardial sac contained about 20 c.c. of clear fluid. The epicar- 
dium appeared normal, and beneath it the myocardium, especially 
that of the left ventricle, appeared distinctly yellowish. Both sides 
of the heart, the right particularly, were markedly dilated. The 
tricuspid ring measured 15 cm., pulmonary 7.5 cm., mitral 9.5 cm., 
aortic 6.5 cm., and the valves were normal. The wall of the left 
ventricle measured 1.5 cm. in thickness and that of the right 0.5 
cm. The apices of both left and right ventricles were filled with 
thrombi. Tlmombosis of the wall of the left ventricle was very 
extensive, large thrombi being present around the papillary mus- 
cles of the left side. The left ventricular side of the septum at the 
apex was depressed, yellowish, and opaque, with purplish patches. 
Sections through the myocardium showed an almost complete 
necrosis from extensive infarction. The muscle in these infarcts 
was yellowish and opaque, and was surrounded by a thin zone of 
graysish, semitranslucent tissue. Section through the right \ en- 
tricle showed white fibrous patches. The coronary arteries were 
sclerotic, the anterior coronary being irregularly thickened and its 
lumen almost obliterated. Microscopic sections of the left ^ en- 
tricle showed definite abscess formation in large yeas of necrosis. 
The heart muscle fibers contained numbers of disintegrating ant 
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poorlj’’ preserved poljTnorphonucIear leukoeytes. Section through 
the tanterior coronary artery showed an extreme grade of arterio- 
sclerosis, with great narrowing of the lumen and hyalinization and 
calcification of the wall. 

. Lungs. The lungs were heavy, tough, and exuded a great abun- 
dance of fluid from the cut surface, which had a salmon-yellow 
color. The picture was that of edema and congestion, with some 
bronchopneumonia. 

Other Viscera. The mucous membrane of the stomach was 
injected. No areas of ulceration were seen. The pancreas was 
entirely normal. There was edema and congestion of the liver, 
kidneys, and spleen. The aorta showed extensive atheromatous 
degeneration most marked above the bifurcation. There was one 
small area of ulceration covered by a thin thrombus. There was 
generalized peripheral arteriosclerosis shown by microscopic sections. 

Case II. — ^Med. No. 4784. The patient was a foreman in a 
riding school, aged fifty-nine 3 '-ears. The famil}'" and marital history 
were unimportant. He smoked four or five cigars a day, but used 
no alcohol or drugs. Pie had “pleurisy” many years ago, but he 
was not confined to bed. He never had rheumatic fever, chorea, 
tonsillitis, pneumonia, malaria, or typhoid fever. There was a 
history of gonorrhea but not of syphilis. There was nothing other- 
wise noteworthy in his past history until one year ago, when he 
began to have dj'-spnea on walking up stairs, but this did not pre- 
vent his doing light work. He had no chronic cough, hemoptysis, 
or swelling of the legs. His appetite had always been poor, but he 
had no indigestion, distress, pain, or eructations. He occasionally 
vomited as a result of su'-allowing tobacco juice. His bowels were 
regular. He had been troubled with hemorrhoids for years, with 
occasional bloody stools. 

Three weeks before the onset of his acute symptoms he had a 
pain in the right chest which was made worse on taking a deep 
breath, and which disappeared after lasting several hours. Pie was 
in his usual fair health until four hours before admission, when he 
was suddenly taken with sharp, constant, non-radiating pains in 
the upper part of the abdomen. This pain was aggravated bj^ a 
deep breath. He perspired profusely, felt nauseated, and vomited 
a little soup which he had had for dinner. Later he repeatedly 
regurgitated small amounts of fluid, but had no hematemesis. He 
never previously had an attack similar to this one. 

Phj'^sical examination showed a Avell-developed and nourished, 
somewhat drowsy man, aged fifty-nine years, Ijdng flat on his 
back, with his knees drawn up, continually complaining of pain in 
the upper part of the abdomen. The pupils were equal, regular, 
and reacted to light and accommodation. The sclerse were clear. 
The lips were slightly c 3 ''anotic and dry. The tongue had a moderate 
grayish coat. The gums showed no lead line. 

voi.. 155, NO. 1. — ^JANXTAnv, 1918 3 
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s^metrical and expansion was equal on the two 
respirations were regular, shallow, and 36 to the minute, 
ihe depth of respiration could only be moderately increased by 
taking a forced inspiration The apex of the heart could neither 
be seen nor felt. The left border of relative cardiac dulness was 
12.5 cm. from the midsternal line in the fifth interspace. The right 
border was 2.5 cm. to the right of the midsternum, and the upper 
border was at the third interspace. No increased submanubrial 
dulness could be made out. The heart action was regular and the 
rate was 107 per minute. The sounds were distant; the first sound 
was specially weak. No murmurs were heard. A suggestion of a 
protodiastolic gallop rhjdhm was heard at the apex. At the base 
the aortic second sound was louder than the pulmonic, but neither 
was accentuated. No thrills were felt over the precordium. No 
pericardial friction rub was heard. The pulses were of rather poor 
quality and low tension, the right radial being more easily pal- 
pable than the left. The vessel walls were slightly thickened, but not 
tortuous. The systolic blood-pressure was 106 and the diastolic 80. 

The lungs showed normal resonance throughout. Fremitus was 
transmitted, with normal intensity everjnvhere. There were no 
areas of bronchial breathing, but the respiratory sounds were 
diminished throughout. Over the right lower back frequent 
crackling rales were heard, and there was a suggestion of a pleural 
friction sound. 

The abdomen was scaphoid in form and tjonpanitic on the left 
side. There were some dulness in the right upper quadrant and 
slight non-shifting dulness in the right lower quadrant. There was 
an area of moderate tenderness between the ensiform and umbilicus, 
extending to the region of the gall-bladder, where a distinct resist- 
ance was met. The resistance at the first e-xamination was thought 
to be the head of the pancreas, dilated gall-bladder, or liver. No 
definite liver edge could be made out. Liver dulness extended from 
the fifth rib to the costal border in the right midclavicular line. 
Spleen and Iddneys were not palpated. The extremities, refle.xes, 
and skin sensation were normal. The temperatm-e on admission 
was 96.8°. The blood showed 100 per cent, hemoglobin (Sahli) and 
a leukoc 5 de count of 19,600. The stained smear showed 85 per 
cent, neutrophiles and no stippling of the red cells. The admission 
specimen of urine showed a specific gravity of 1041, a slightest 
possible trace of albumin, sugar 2.1 per cent., acetone ++, diaectic 
acid + and no bile. The sediment showed rare hyaline and finely 
granular casts, but no red blood cells. The blood Wassermann 
taken at this time was subsequently reported negative. Ihe stool 
examination was negative. 

The surgeons saw the patient in consultation. An acute per- 
forative or inflammatory intra-abdominal condition was suggeste 
by the sudden onset and severity of the epigastric pain, the tender- 
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ness and slight spasm, the questionable mass in the region of the 
gall-bladder, and the white blood count of 19,600, with 85 per cent, 
neutrophiles. The weak pulse and faint heart sounds, the facial 
expression of prostration, and the subnormal temperature suggested 
perforated gastric ulcer, acute pancreatitis, or ruptured gall-bladder. 
The presence of sugar, acetone, and diacetic acid in appreciable 
amounts in the urine impressed the surgeons sufficiently to defer 
operation, thinking the condition possibly due to diabetic acidosis. 

The next day the diagnosis was considered as lying between some 
disturbance in the region of the gall-bladder or the head of the pan- 
creas, and acidosis with gastric sjnnptoms. The temperature had 
risen to 100.4° h^. and the leukocyte count was 19,900. The jiatient 
greiv more droM"s.y, but answered questions intelligently and com- 
plained of abdominal pain and nan.sca. The indefinite tender mass 
in the region of the gall-bladder remained as described above. On 
the following morning the nurse noticed him to be in partial col- 
lapse. At times she could not feel the radial pulse, and noticed 
that he acted queerly, rolling up his eyes for short periods. When 
it could be counted the pulse was found to be slow. These obser- 
vations were soon confirmed by the house physician. Now for the 
first time, thirty-six hours after entrance, the cardiac factor began 
to be appreciated. The pauses in the heart’s action, its slow rate, 
and the attacks during which the patient rolled his eyes and seemed 
to swoon, pointed strongly to Adams-Stokes syndrome. Several 
hours later electrocardiograms were taken and showed complete 
heart-block. The auricular rate in these traeings was 143 and the 
ventricular rate 29 and regular. 

On this morning the leukocyte count had increased to 33,500, 
The CO 2 tension of the alveolar air taken during the day was 28.7 
mm. of mercury and the blood CO 2 (Van Slyke method) was 28.1 
mm. In contrast to this the CO 2 tension of the alveolar air taken 
on the day of entrance was 37.4 mm. The twenty-four hour urine 
specimen on this morning showed 1 per cent, sugar, with less acetone 
than on admission and no diacetic acid. These findings, though 
indicating some acidosis, were not sufficient to point to diabetic 
coma as an explanation of the patient’s condition. Sodium bicar- 
bonate, however, was given by mouth, but was vomited. Sodium 
bicarbonate enema was given, but was expelled. IVhile prepara- 
tions were being made to give sodium bicarbonate intravenously 
the patient had another attack, with cyanosis, and died in a short 
time. 

Autopsy was performed fifteen hours after death, the report of 
which follows: 

Peritoneal Cavity. No free fluid or adhesions were found. All 
viscera were in normal position. The liver extended to one finger’s 
breadth below the costal margin. 
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Thoracic Cavity. No fluid or adhesions. Both lungs were more 
voluminous than normal, especially the right. The pericardial sac 
contained the usual amount of fluid. 

Heart. The heart was decidedly larger than normal and weighed 
m grams. Both ventricles were ‘very much hypertrophied and 
dilated. The w^all of the left ventricle measured 2 cm. in thickness 
and that of the right ventricle J cm. The mitral valve measured 
12 cm., tricuspid 14 cm., aortic cm., and the pulmonic S cm. 
The anterior coronary artery was occluded by a thrombus at the 
upper portion of the intraventricular septum. The muscles sup- 
plied by this arterj'’ were pale and whitish in color. The line of 
demarcation between the normal muscle and the area of infarction 
was well marked, and over the latter area were numerous small 
necrotic spots. At the apex of the heart in betu^een the papillary 
muscles there were numerous fresh thrombi, which showed the 
formation of lamination very well. The posterior coronary artery 
was free from thrombi. The walls of both arteries were very 
much sclerosed and contained numerous yellowish opaque slightly 
elevated atheromatous plaques, some of which reached the size of 
1| cm. Microscopic sections showed diffuse infiltration by poly- 
morphonuclear leukocytes, with areas of great accumulation of 
these cells. In these foci there was considerable necrosis of the 
myocardium, as shown by the karyorrhexis taking place in the 
nuclei of the fibers. The fibers were highly vacuolated, and in 
some areas distinctly granular. 

Lwigs. The right weighed 940 grams and the left 540. The 
right was mucli more voluminous than normal and its cut surface 
presented a uniform reddish, angry, moist appearance. Upon 
pressure some frothj' serosanguineous material was exuded from the 
brondri. The left lung was softer and presented a congested appear- 
ance throughout. There were no pleural adhesions and the condition 
of the lungs was one of congestion. 

Pancreas. Grossly the pancreas was essentially normal. Micro- 
scopic sections showed a large amount of fat in the organ. • There 
was some increase in the connective tissue. In focal areas the acini 
had disappeared, the islands being well preserved. 

Other Viscera. There was acute congestion of the kidneys, liver, 
and intestines, and acute hjqjerplasia of the spleen. The aorta 
was covered with numerous yellowish, opaque, slightly elevated 
atheromatous plaques specially numerous at the ascending and 


transverse portion. • 

Discussion. The above 2 cases were strikingly similar m their 

history, clinical course, physical findings, and necropsy examina- 
tion. Both patients entered the hospital complaining of acute 
epigastric pain of a few days’ duration in one case and of a few 
hours' duration in tbe other. Both had slight nausea ami smnc 
vomiting, and felt quite sick, but neither had chill nor felt 
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feverisli. Tlieir past histories were essentially negative except for 
antecedent angina in one. Physical examination showed marked 
tenderness in the epigastrium in each case and a questionable mass 
in the region of the gall-bladder, over which the percussion note 
was dull. The pulses were of poor quality, slightly rapid, and the 
heart sounds were feeble. In neither case were cardiac murmurs 
heard, the apex beat was neither seen nor felt, and cardiac dulness 
was slightly increased in the second case. One case developed 
complete heart-block shortly before death. The blood-pressure in 
both cases was low, the pulse-pressure in the first case was only 
12 and in the second 26. There were anomalous signs in the right 
lower chest in both instances, consisting of a moderate number 
of rales at one time and subsequently a diminution of the breath 
sounds throughout both lungs. The acute epigastric pain and 
tenderness, together with a leukocytosis of about 20,000 and a 
moderate fever in both cases made the diagnosis of an acute inflam- 
matory or perforative lesion of the upper abdomen seem probable. 
The conditions considered were perforated gastric ulcer, acute pan- 
creatitis, and acute gall-bladder disease. A laparotomy with nega- 
tive findings was performed on the first case. The mild diabetes 
with acidosis in the second case, together with the drowsiness, 
influenced the surgeons to consider that the patient might be on 
the verge of coma, and dissuaded them from operation. 

The pathological examination in both cases showed striking simi- 
larit}'" in that the anterior coronary arteries were in each instance 
practically obliterated by thrombosis, with resultant extensive 
infarction of the heart. Generalized arteriosclerosis was likewise a 
common finding. The lungs, liver, spleen, and kidneys showed 
acute passive congestion. The liver edge in the first case extended 
to a hand’s breadth below the costal margin, which accounted for 
the abdominal mass palpated. No other lesions were found in the 
viscera, which could account for the sjonptoms. 

The condition above described bears a close relation to angina 
abdominalis and angina pectoris. In the former the abdominal 
pain, according to some, is due to a lesion of intra-abdominal blood- 
vessels, either a spasm or thrombosis; according to others the pain 
in the abdomen is a referred pain from an accompanying angina 
pectoris. In angina pectoris the anginal pain, having its classical 
location in the precordium, with its frequent radiation to the arm, 
is associated with a coronary sclerosis, and there may be thrombosis 
in these vessels with resultant infarction of the heart. The cases 
above presented showed the pathological lesions consistent with 
angina pectoris, but the pain and other symptoms pointed to an 
intra-abdominal lesion. Clifford Allbutt^ points out as distinguish- 


* Clifford Allbutt: Diseasps of the Arteries, Including Angina Pectoris, Macmillan 
& Co., London, 1915, vol. ii, p. 452. 
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^ coronary embolism from the angina pectoris 

ot the ordinary form' “the flutter and lability of the heart, the 
rapid, irregular, and failing pulse, the waning sounds, the dyspnea, 
and the ejmnosis. He as well as Hochhaus® and Obrastzow and 
fetreschesko® refer to the fact that the pain in infarction of the 
heart is more continuous than in tjpiical angina. The 4 cases of 
coronary thromboses reported by Hoclihaus all had typical precor- 
dial anginal pain with no evidence of an acute inflammatory pro- 
cess. The cases here presented had the further perplexing factors 
of a leukocytosis and fever. In the second of our 2 cases a definite 
diagnosis of infarction of the heart tvas made ante-mortem when 
the complete heart-block developed. It was only retrospectively 
that the cardiac factor in the above 2 cases was appreciated, for 
in the first there was precordial pain on exertion for a year and in 
the second dyspnea on exertion for the same length of time. 

Conclusion. Two cases are here presented which gave the his- 
tory and presented the signs of an acute inflammatory or perfora- 
tive lesion of the upper abdomen, but turned out to have coronary 
thrombosis with infarction of the heart. 


A BRIEF EXPERIMENTAL STUDY OF THE MORPHOLOGY OF 
THE HEART MUSCLE FOLLOWING HYPOTHYEOIDISM.i 


By Harlow Brooks, BI.D., 

AKD 

John Larkin, M.D., 

KEW TORE. 

(From the Second Aledical and Batholo^cal Service, City Hospital, New York City.) 

Slow action of the heart is one of the chief characteristic features 
of hypothyroidism whether occasional or continuous, spontaneous 
or operative. In some cases other aspects of the heart action give 
also the appearance of a myocardial disease. Thus exercise, though 
followed by dyspnea, may not be accompanied by commensurate 
increase in heart rate. The quality and vigor of the heart muscle 
tone is often greatly impaired and the valve closures are no longer 
clear and prompt. The capillary return, particularly in the periph- 
ery is delayed, favoring fibrosis and diminishing parenchymatous 

^'^The^use of digitalis, camphor, caffein, and similar drugs in most 
of these instances fails to improve these s>Tnptoms, but even m 


‘ Deukcch. mcd. Wchnschr., 1911, No. 2, p. 20C5. 

tZtscli.f.klin. Med.. 1910, bai, 116. . • ioi' 

t Head at the mectine of the Association of American Phj-s.cmns, 19L 
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long-standing cases, the giving of thyroid quickly relieves in large 
part inadequate heart aetion or now renders the action of the drugs 
effective. 

A diagnosis of myocarditis, or more probably of myocardial 
degeneration, would be a very natural conclusion in such instances 
were it not for the other signs of thyroid deficiency and the prompt 
relief of this among the other signs and symptoms of a defect which 
follows when thyroid is given. 

Inasmuch as these cardiac signs appear quite early in hypo- 
thjToidism it is to be expected that whatever the basic cause be, 
it should become evident in the heart mechanism fairly soon. If 
the changes induced were of an anatomieal nature, relief of any 
rapid degree in long standing examples would not be expected 
following thyroid medication. In cases which give histories of 
thyroid instability, especially such as had at some time shown 
definite hypothyroidism, permanent signs and symptoms of muscle 
defect may, however, appear. 

It is obAUous that this question cannot be satisfactorily answered 
by the study of material taken from clinical cases of hypothyroidism 
or myxedema, for the literature in this respect shows great variation 
in reports as to the pathological anatomy of the heart, and it is 
obviously impossible to attribute to the thyroid deficiency alone 
the changes which are frequently reported in a condition which 
is accompanied by so many complicating problems as this. 

From the clinical aspects of the condition there would appear 
to be but little doubt that the disease is brought about by chemical 
or physiological rather than by morphological defects, but to clear 
the ground and to decide certain questions in our own minds, 
preparatory to a broader study of the subject, we have undertaken 
the following brief study for the purpose of deciding whether or 
not the cardiac signs which appear in hypothyroidism are or are 
not accompanied by recognizable morphological alterations in the 
heart muscle. In a clinical study of a large group of hypothyroid 
conditions, now under way, this preliminary point appears to be of 
considerable importance. 

For reasons of convenience, rabbits rvere selected for the study. 
The operation of thyroidectomy Avas very carefully performed under 
light ether anesthesia. Five deaths took place during or appar- 
ently as an immediate effect of the operation; these are not included 
in the study. All the visible thyroid tissue in the usual location 
was removed in each case and an attempt was made to aAmid the 
parathyroids. As tetany did not occur in any of the 10 instances 
reported it seems probable that Ave were successful in this respect. 

In each case the material removed AA'^as examined microscopicallj'^ 
to identify absolutely the character of the tissue. In all the 10 
instances reported this was found to be only an apparently normal 
thyroid tissue. 
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After operation the animals were housed and fed as carefully 
as possible, and were under constant observation and expert care 
though no great attempt was made to study them clinically. Imme- 
diately after death, if it occurred during the laboratory hours 
the heart was removed and placed in a formalin fixative. A general 
autopsy was made in each instance and the apparent cause of death 
noted. ■\^^en the_ animal died after laboratory hours it was placed 
at once in the ice-chest by the laboratory orderlies and was 
autopsied early the next day. 

_ The hearts were examined grossly, fixed in formalin, and sectioned 
m paraffin. The sections were taken in each instance through the 
left ventricle vertically, through the tip of both ventricles, and a 
third plane extended tangentially through the interventricular 
septum. The sections were stained ndth hematoxylin and eosin, 
and were minutely studied under the customary powers of magnifi- 
cation. 

Experiments. Rabbit No. 2. Female operated June 26. Died 
August 8 Duration of postoperative life forty-three days, during 
which time the animal exhibited the customarj’^ signs of deficient 
thyroid secretion. It died wdth a septic peritonitis and a probable 
general septicemia. 

Microscopic examination show'ed practically identical lesions in 
all sections. The most striking alteration consisted in a definite 
stain attraction on the part of the cell nuclei, with in some fibers 
a considerable ovoid area of granular degeneration at either pole 
of the nucleus. In a few instances a small amount of bro\vnish 
pigment was found in this area. A certain amount of parenchjuna- 
tous degeneration was demonstrable in nearly all fibers. About 
some of the capillaries and arterioles a leukocytic infiltration had 
taken place in some areas associated vith some evidences of prolif- 
eration of the interstitial connective-tissue cells. 

Rabbit No. 3. Male. Operated June 28. Some hemorrhage 
took place during and after the operation, but the animal lived 
until July 15, seventeen days, dying apparently from a septic 
peritonitis. 

No consistent lesions w'ere demonstrable in the heart fibers. 
Occasionally a typical nuclear proliferation was seen and some cells 
showed moderate albuminous degeneration. The interstitial and 
perivascular tissues showed a few small areas of cell proliferation 
and of small round-cell infiltration, clearly an acute change. 

Rabbit No. 6. Male. Operated June 29. Slight oozing followed 

operation, but no vessels were cut. Respiration yery^ ra^d, reaching 
120 per minute for about tliree-quarters of an hour. Died JuJy d, 
four days after the operation. At autopsy a bronchopneumonia 
was found, but no peritonitis or apparent w^ound infection. Loc- 

cidiosis of the liver was present. ? i nn-hurp 

Microscopic examination showed no change of a chronic nature 
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ill any part of the heart muscle, but in a few areas, notably in the 
interventricular septum, there was marked congestion of the capil- 
laries and smaller bloodvessels, with some acute parenchymatous 
degeneration of the muscle cells. 

Rabbit No. 7. Male. Operated June 29. Slight oozing. No 
vessels cut. Respiration shallow and rapid, 194 per minute. Cough 
was at first present, but the respirations soon fell to 120 and the 
cough disappeared. Animal died July 2, three daj'-s after operation. 
No gross lesions were apparent at autopsy. 

Microscopic examination showed practically no lesions present, 
nothing AAdiich in any waj'- could be considered as a result of the 
operation or of the thyroid defect. 

Rabbit No. 9. Male. Operated July 3. Died July 16, thirteen 
days after operation. Autopsy showed a hemorrhagic area in the 
mediastinum. The inferior cava was engorged. Myocardium pale, 
bronchopneumonia, coccidiosis of liver, with cirrhosis. Supra- 
renals negatiA^e. 

Microscopic examination shcAA-^ed no lesions present. 

Rabbit No. 10. Operated July 3. Died Julj'’ 6, three days after 
operation. Autopsy shoAA^ed septic pneumonia, from AAdiich a pure 
culture of Bacillus coli communis Avas isolated. 

Microscopic examination shoAved no changes Avhatever in the 
heart fibers but many of the capillaries and smaller venules Avere 
packed Avith blood cells in AA^hich a pronounced leukocytosis Avas 
apparent. Other blood channels AA^ere filled by the groAvth of a 
bacillus corresponding morphologically to the Bacillus coli com- 
munis. 

Rabbit No. 12. Male. Operated July 14. Died July 16, tAVO 
days after operation. No lesions seen at autopsy. Wound appar- 
ently in good condition. 

Microscopic examination shoAA''s marked congestion of many of 
the capillaries and venules of the myocardium, but no changes 
except an occasional muscle fiber showing parenchymatous 
degeneration. 

Rabbit No. 13. Male, operated July 14. Died July 16, two 
days after operation. Autopsy showed no apparent lesions. Wound 
in good condition. 

Microscopic examination shows absolutely no changes. 

Rabbit No. 14. Male. Operated July 18. Died July 25, seA^en 
days after operation. Autopsy showed no obvious lesions present. 

Microscopic examination shoAA^ed no lesions except occasional 
parenchymatous degeneration. 

Rabbit No. 15. Operated July 29. Moderate hemorrhage. 
Died June 30, one day after operation. Abdominal Avail wet, but 
no demonstrable peritonitis; wound moist. No peritonitis or pneu- 
monia. 

Microscopic examination of the heart shoAved no lesions AAdiateA^er 
except for occasional parenchymatous degeneration. 
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Jr of matenal presented in this study is small 

of tune during which the animals lived insufficient 
( rom two to but forty-three days), since it apparently corroborates 
the natural conclusions derived from the clinical study of these 
cases, we have felt that this line of investigation is no longer 
profitable, ® 

Our conclusion may be summarized as that the cardiac signs and 
sjunptoms produced as a result of hypoth 3 moidism are not due to 
morphological alterations in the heart muscle, nor does this status 
produce secondary anatomical variations of any characteristic 
degree or type in the heart muscle. 


EEPOET OF CERTAIN TJNUSUAI, CASES OF MAIAEIA, WITH A 
BRIEF ANALYSIS OF FIFTY CASES OF THIS DISEASE.^ 

By 0. H. Perry Pepper, hl.D., 

PHtl^DELPBlA. 

(From the Medical DiWsion of the Hospital of the University of Pennsylvania.) 


Diagnostic difficulties surround the diseases with which we are 
not by personal experience familiar, and tliis applies not only to 
some new syndrome, but recently recognized, but ufith almost 
equal force to any condition which possibly, because of geographi- 
cal location, we have been seldom or never privileged to see. Per- 
haps this is most true of those diseases which, once common, are 
now becoming, through improved hygiene, sanitation, and treat- 
ment, more and more rare and infrequent. To the younger genera- 
tion of physicians this must spell unfamiliarity and diagnostic 
difficulty. It may be said that the more nearly a disease is stamped 
out the less efficient will the coming physicians be to recognize it 
and carry on the work of extermination. Yellow fever, smallpox, 
and malaria are examples which at once come to mind, and it is 
from this point of view that these cases are presented. 

In Philadelphia today, malaria cannot be said to be_ common, 
and yet enough cases annually occur to make it very important 
to be on the lookout for this infection, for it is only from a human 
carrier that the mosquito becomes infected and a source of 

transmission. , • i 

During the past five years there have been admitted to the 
medical diwsion of the Hospital of the University of Pen^ylvania, 
under the care of Prof. Alfred Stengel, 5S cases, with a final diag- 
nosis of malaria. In all but 8 of these cases the diagnosis was 

' Read before tlie Section on General Medicine of the Colk-gc of Phy?iciaa‘= of 
Pbiladelpbia, November 27, 1016. 
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proved by the discovery of the parasites in the peripheral blood, 
and it is only with these 50 cases that this paper concerns itself. 

In reviewing this short series of cases there are certain points 
vliich stand out clearly, and there are 5 cases which deserve indi- 
vidual. mention. Two of these cases were brought to the hospital 
in complete unconsciousness, and in one of these an estimation of 
the blood-urea nitrogen gave the very misleading -reading of 42 
mgm. per 100 c.c. of blood. Another case gave a pure growth of 
Streptococcus vuidans in blood culture, and in still another the 
diagnosis was confused by a coincident lead-poisoning. The fifth 
case, one of local origin, was sent in as a case of pernicious anemia 
with a hemoglobin of 20 per cent., and complaining only of head- 
ache and paresthesias. These cases will be detailed in full, but 
before doing so certain points concerning the whole group deserve 
mention. 

Source. Of these 50 cases of proved malaria, 30 were sailors 
coming to the hospital from the Britisli Consulate, and having 
acquired the infection in various parts of the world. In 8 cases 
the history pointed to Tampico, Mexico, as the source and in 6 to 
Cuba; the others were scattered from Africa to Chile. In passing 
it may be noted that often there was a history of other cases on the 
same ship which had been treated by the captain, and had not 
required hospital care. Of our remaining 20 cases, 9 were Univer- 
sity students who came from the following homes: Alabama 2, 
New York 2, Missouri 1, Louisiana 1, South Carolina 1, Porto 
Rico 1, and Brazil 1, It would seem probable that all of these infec- 
tions except the 2 from New York should be considered as having 
been obtained at home. In the 11 cases remaining the infection 
could be traced to Palestine in 1 case, Virginia in 2, Delaware in 1, 
and 7 cases were of strictly local origin in Philadelphia or its 
suburbs. This number of cases seems large when compared with 
figures given by the Philadelphia Board of Health, but it must be 
remembered that physicians and also hospitals are very lax in the 
reporting of such diseases as malaria to the proper authorities. 
Also it is true that the Univeristy Hospital in receiving all patients 
from the British Consulate is apt to have a greater number of such 
cases. The average number of cases of malaria reported annually 
to the Board of Health of Philadelphia during the past ten years 
has only been about 40, but the actual number of cases has certainly 
been very much higher. 

Parasite. The type of parasite was diagnosed as of the tertian 
variety in all but 11 cases, in which sure proof was found that the 
organism was of the estivo-autumnal variety; 10 of these 11 cases 
came from out of the country, the other being from either Virginia 
or from Pennsylvania. These cases were no more severe, showed 
no more anemia, and responded no less satisfactorily to quinin 
than did the tertian cases. Of course, the positive finding of the 



72 


pepper: totdsual cases op malaria 


sexual forms ov crescents of estivo-autumnal malaria makes the 
diagnosis of this form of infection certain, but in the absence of 
crescents, and when only a few ring forms are seen, the diagnosis 
01 the type of parasite is much less sure, and it must be admitted 
that some of the severe cases which were considered of the tertian 
variety may have been estivo-autumnal or mixed forms. 

That the plasmodium was not found in S cases which were diag- 
nosed malaria is not surprising, and it is pardonable that the 
diagnosis of malaria was made eight times in spite of this failure 
to discover parasites, although it is, perhaps, a more serious fault to 
diagnose malaria vdthout finding the parasites than it is to fail 
to diagnose correctly a case of malarial infection. In justiBcation 
let it be said that 7 of the 8 cases were in sailors. All 7 had been 
freely exposed to the infection and all gave clear histories of charac- 
teristic chills and fever, but had no chills while in the hospital. 
In 5 the spleen was palpable. The eighth was a student from North 
Carolina with a history of chills and an enlarged spleen, but vdth 
no chills while under our observation. Repeated examinations of 
the blood of these patients failed to reveal organisms, and the diag- 
nosis had to be made without this support. Writers disagree as 
to the percentage of cases harboring malarial parasites in which 
it is impossible to discover the plasmodia in the peripheral blood, 
but all agree that such cases do occur, and especially in chronic 
and estivo-autmnnal malaria. Incidentally it may be remarked 
that, as a rule, the presence of malarial parasites in the early stages 
will not be discovered during the making of a routine differential 
count, and that a poorly trained man when searching for malaria 
is as likely to make an incorrect positive diagnosis as he is to fail 
to recognize the parasites wRen present. 

Symptoms. Of the series, few presented any unusual sjTnptoms 
except the cases to be reported in detail. All but 8 gave a historj' 
of having had chills or had chills in the hospital. The majority 
complained of the characteristic symptoms, but many laid^ special 
emphasis upon pains in the legs, headache, or loss of appetite, and 
in some these were the only complaints. 

Nine of the cases did not present any demonstrable enlargement 
of the spleen and these cases did not fall into a group as to dura- 
tion, severitj^ or tj^pe of parasite. In determining the enlargement 
of the spleen palpation alone was depended upon, as percussion 
of the spleen is without doubt very untrustworthy. In several 
instances failure to palpate the spleen may well have been due to 
rigiditj^ of the abdomen or obesity. A surprising number of aises 
showed slight degrees of icterus, most of them, however, wathout 
any demonstrable bile pigment in tlie urine. A further point often 
noted in the phvsical examination wras a soft systolic murmur over 
the base of the heart, and this seems to have been independent of 

the degree of anemia. 
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Anemia. Perluaps incorrectly anemia is generally accepted as 
one of the most frequent symptoms of malarial infections, and 
it is usually said to be more severe in the estivo-autumnal type 
than in cases infected with the tertian or quartan varieties. It is 
also often said that chronic cases are more anemic than acute, 
but in this connection one point must be kept in mind. It is in 
the acute cases,- with paroxysms, that the greatest blood destruc- 
tion occurs, but in such cases the bone-marrow compensation is 
good and the loss is promptly made up, while in the chronic cases 
there may be a failm-e of the bone-marrow to compensate for even 
a slight but persistent destruction of erythrocytes. 

The blood findings in this series are very variable; only 8 cases 
had a hemoglobin below 50 per cent., and 14 had readings of above 
SO per cent. In only 4 cases was the reading very low (20, 26, 29, 
and 30 per cent.), and of these there was but one with a red cell 
count of less than 2,000,000. The color index was therefore well 
below one in each of these cases. These 4 very anemic cases 
did not bj’’ any means represent the most severe nor the most 
prolonged infections; 2 were infected with the estivo-autumnal 
parasite and 2 with the tertian. On the other hand the cases with 
a high hemoglobin included some instances of prolonged infection 
and 2 cases of the estivo-autumnal type. Aside from the changes 
characteristic of anemia the erythrocytes exhibited nothing pecu- 
liar, and nucleated red cells were but seldom seen. 

The patients were all questioned about former attacks and 14 
gave a history of attacks more than a year previous, and 5 described 
primary attacks within a year. This latter group should be consid- 
ered according to Celli’s rule to have come under our observation 
in a relapse rather than to be cases of reinfection. The former 
group contained some cases of relapse, but also many of apparent 
reinfection. A study of the degree of anemia in relation to these 
previous attacks led to no conclusion, but there is no doubt that 
a negative history is often misleading, and that many cases harbor 
the parasites unsuspected over long periods. Tor example, there 
were 2 patients in the series who claimed to have been in perfect 
health for a considerable period, but who promptly developed 
malarial paroxysms after being chilled and wet in the ocean, one 
by falling overboard and the other in a shipwreck. It has long 
been recognized that exposure, change of climate, and various 
diseases tend to relight an old and quiescent malaria. 

Leukocytes. The highest count of white blood cells in this 
series of 50 cases was 12,200 per c.mm,, and only six counts of 10,000 
or over were recorded. On the other hand 4000 was the lowest 
count, and there were only six counts below 5000. The accepted 
teaching is that there occurs in malaria a slight diminution in the 
total leukocyte count and an actual increase of large mononuclear 
cells. In this series the mononuclear cells ran on the average a 
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little high, and m 1 case 35 per cent, of these cells was present and 
m 2 cases IS per cent. It is said that the increase in these cells 
IS most marked in the intervals without fever, but counts were 
not made frequently enough in this series to confirm this observa- 
tion. Nor -was the presence of granules of malarial pigment within 
the cytoplasm of the large mononuclear cells, as has been described, 
observed in our cases; 1 or 2 per cent, of eosinophiles w'as quite 
constantly noted. 

In several patients in whom the history and clinical appearance 
did not strongly suggest malaria the finding of a mononucleosis 
encouraged further search for parasites with ultimate success. As 
has been said no instance of marked leukocytosis was observed, 
and no case in which the poljmorphonuclear leukocj^tes were 
increased. In fact a polymorphonuclear leukocytosis almost never 
occurs in uncomplicated malaria, and if present in a doubtful case, 
time uill be better spent examining the patient for some other 
source of trouble than in doggedly .searching the blood for plas- 
modia, simply because the fever chart is suggestive. 

Fester. A text-book fever chart is usually only obtained at 
the expense of the patient by withholding quinin, and in this series 
the charts are not very instructive. A surprising number of cases 
with parasites in the peripheral blood failed to show any febrile 
reaction, and a small number had distinct rises in temperature 
without any chills or any sjmptoms of fever except slight headache 
and malaise. In every case the temperature promptly became 
normal once vigorous treatment ndth quinin was instituted, and 
the patients were all discharged vdthout fever, without organisms 
in the peripheral blood,, and apparently in good condition. Only 
1 case returned in a relapse, but as the majority of the cases 
w^ere in sailors, many of whom left port soon after discharge, it is 
impossible to draw conclusions as to the permanent efficacj’’ of the 


treatment. 

Diagnosis. The diagnosis in the majority of the cases was 
made easy by a typical historj^ and by drills and fever occumng 
soon after admission. The cases which gave the greatest diagnostic 
difficulties are reported below with brief comments. 

Case I. — Chronic estiw-antnmnal malaria of ccrehrospinal form 
with convulsions and coma. 

E. P., a sailor, fifty-seven years, was brought to the hospital m 
coma, having been suddenly seized with a convulsion some hours 
preidous. No further history was obtainable at the time. Tem- 
perature was 103° F. Patient was breathing stertorously and large 
moist rales were audible all over the chest. The pulse was weak 
and of low tension, and the heart sounds could scarcely be heard. 
The blood-pressure was 95 systolic and 55 diastolic, bpleen -vras 
not palpable, but the abdomen was distended and palpation diffi- 
cult There was a great deal of hiccough. Unconsciousness was 
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complete and no voluntary motions were made. The urine was 
obtained by catheter and contained a light cloud of albumin and 
many casts. The blood count was: hemoglobin 63 per cent., 
erythrocjdes 2,910,000, and leukoeytes 11,200. 

By the next morning the temperature was normal, the circula- 
tion greatly improved, and consciousness restored, although the 
patient was still a little irrational. A history was then obtained 
of a typical attack of malaria, witli chills and fever, two months 
previously in Cuba. Examination of a stained spread of his blood 
revealed many parasites of the estivo-autumnal variety in both 
the sexual and the asexual forms. Despite active medication with 
quinin the patient had several slight rises of temperature, but he 
had no return of the cerebrospinal sjunptoms or of the circulatory 
collapse. He ultimately left the hospital in a very good condition. 

Case II. — Tertian malaria of cerebrospinal form loith repeated 
attacks of coma and' circulatory collapse. 

E. C., female, aged sixty-nine years, was admitted to the hos- 
pital in a state of semi-unconsciousness, having been taken suddenly 
ill on a train. On admission she was mentally confused and her 
circulation was in a very alarming state of weakness, pulse very 
rapid and thready, and myocardial tone A^ery poor. The temper- 
ature was 99.6°. The urine showed a faint trace of albumin and 
many casts. The blood count was: hemoglobin 80 per cent., red 
blood cells 4,890,000, and white blood cells 11,800; differential 
polymorphonuclears 82 per cent., lymphocytes 8 per cent., large 
mononuclears 8 per cent., and transitionals 2 per cent. 

A diagnosis of myocardial weakness and cerebral anemia was 
"made and the patient given cardiac stimulants. Within two hours 
her condition improved materially, and the next day she had recov- 
ered sufficiently to desire to continue her journey. She then gave 
a history of having been in Brooklyn on a visit in apparent good 
health until the twentyrfirst of the month, when she was taken 
with a chill and felt drowsy. A physician was called and diagnosed 
liver trouble. She continued drowsy, and on the twenty-third 
became worse, vomited, and had some epigastric pain. On the 
twenty-fourth she felt well, but on the twenty-fifth had a second 
chill but felt well enough to start for her home in Delaware. On 
the trip she became partially unconscious and was sent to the 
hospital. She states that she had three or four attacks during the 
past year, somewhat similar to the present one, but these former 
attacks were always associated with slight outbreaks of erysipelas 
on her ankles, to which she attributed the chills and malaise. 

This history was obtained on the twenty-sixth, and at this time 
the patient seemed in excellent condition. The morning of the 
twenty-seventh the patient was found to be irrational and at times 
stuporous. Her temperature abruptly rose to over 103°, and she 
showed signs of circulatory collapse. The blood-pressure fell and 
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did not respond to any stimulation until after the temperature fell 
ihere was no chill and the spleen was not palpable. The patient 
became clear mentally, but could not remember what had hap- 
pened. The following day, the twenty-eighth, she appeared entirely 
recovered. On the twenty-ninth the chill was repeated, and for 
the first time a few tertian parasites were found in the blood. No 
further attacks developed after treatment with quinin was instituted. 

These 2 cases are both examples of the so-called cerebrospinal 
form of malaria.^ Many names and subdivisions have been applied 
to cases presenting such evidences of cerebral or spinal irritation 
as delirium, coma, and convulsions, but they are better all grouped 
together under the term of cerebrospinal. These cases are also 
often spoken of as one type of pernicious malaria, in that they 
acutely endanger life, and certainly in the .2 cases reported the 
patients’ condition on admission was most threatening. The great 
circulatory weakness is said to be almost constantly present in 
such attacks, and it is very characteristic that the return to nearly 
normal conditions is amazingly abrupt. Within but a few hours 
the second patient would change from a condition of satisfactory 
circulation and blood-pressure into w^hat appeared to be an alarming 
circulatory collapse, only to recover almost as rapidly. 

In Case II an interesting observation was made on the urea con- 
tent of the blood. It has been shown in the past that there occurs 
an increased urinary output of urea during a paro.xysm, and that 
this increase begins several horns before the attack, attains its 
maximum during the cold stage, and declines to normal at the end 
of the paroxysm. Our case was being investigated from a renal 
stand-point and blood was taken for the determination of the ‘ 
blood-urea nitrogen at a time when the temperature was normal. 
An hour later the patient had a chill, and the -high reading of 42 
mgm. per 100 c.c. of blood is probably to be correlated with the 
increased output of urea which is known to occur at ibis tune. A 
later estimation after all chills had been stopped by quinin showed 
that the reading had fallen to 25 mgm. This second reading is 
still far above normal, and this observation deserves further 

investigation. _ • -j , , , 

Case III. — Estivo-autuvinal malaria, xoith coincident streptococcus 

viridans septicemia. , . . r 

E. N. E., aged fifty-one years, a railroad conductor traveling 

weekly between Virginia and Philadelphia, was exposed fifteen 
days before admission to the wet and slept in his damp clones. He 
avuke chilly and stiff in all liis joints, and tlnee days later felt 
sick enough to take to his bed. At that time he had no pain, no 
chills and, in fact, no symptoms except a slight headache. Except 
for typhoid fever at nineteen years his previous medical histort 
was Laative. On physical examination nothing abnormal nas 
Tted S to a mderate ejargemaat of the spleen. Ihe urme 
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examination was unimportant and the blood count was : hemoglobin 
54 per cent., red blood cells 3,840,000, and white blood cells 7700; 
differential count: poljnnorphonuclears 66 per cent., small lympho- 
cytes 23 per cent., mononuclears 7 per cent., transitionals 2 per cent., 
eosinophiles 1 per cent., and basophiles 1 per cent. At the time he 
Avas running a continuous irregular temperature and a tentative 
diagnosis of tj^ihoid fever was made. The agglutination tests with 
B. typhosus as well as for B. paratyphosus alpha and beta were 
negative, and the blood culture gave a pure grov-th of Streptococcus 
viridans. The diagnosis was accordingly changed to streptococcus 
septicemia and a fruitless search for a focus of infection was com- 
menced. Studies by Dr. Herbert Fox of the patient’s serum in 
relation to the organism obtained by blood culture showed the 
marked presence of anaphylatoxin and slight agglutination in all 
dilutions, but the examinations made for opsonins, complement 
deviation, and bactericidal properties Avere either negati\’'e or unsat- 
isfactoiy. These findings strengthened our belief in the coi’rect- 
ness of the diagnosis of septicemia even though a second blood 
culture was negative. An autogenous A'-accine was prepared and 
the patient given injections, Avith moderate reactions, but Avith 
no improvement. Finally, after tAvo months of intermittent irreg- 
ular temperatm'e, the patient had a frank chill, and crescents of 
estivo-autumnal malaria were for the first time found in his blood, 
although the blood had been previously examined seA^eral times, 
AAitli negative results. Under quinin treatment the temperature 
remained normal and the patient rapidly improved. 

Case IV. — Tertian malaria and lead-poisoning. 

H. B., a sailor, aged twenty years, Avas admitted AAUth the history 
that tAVO months preAdously he had been infected Avith malaria in 
Tampico, Mexico, and that he had chills and fever occasionally 
since. His chief complaint Avas severe pain in the epigastrium. 
Examination revealed a typical lead line on the gums and- a pal- 
pable spleen. The blood examination shoAved tertian malaria and 
also marked basic degeneration of the erythrocytes. On question- 
ing the patient stated that he had been engaged for some time in 
painting the ship, and that his epigastric pain developed four days 
after he had commenced painting. He had had pains in the abdo- 
men in the previous malarial paroxysm, but this present pain Avas 
different. 

The only point of interest in the case Avas the degree of basic 
granulation in the red blood cells. This may occur in malaria or to 
a less extent in any anemia, but never to the extent to which it 
appears in plumbism. Fm-thermore, there are differences in the 
granules between those due to lead and those due to other condi- 
tions. This differentiation, however, is not ahvays so easily made 
in a given specimen. Of comse, basic granulation must be clearly 
distinguished from the so-called stippling which occurs in the 
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infected cells in both tertian and estivo-autumnal malaria. In this 
patient the lead line on the gums and the history’', as well as the 
character and frequency of the basic granulation, led to the conclu- 
sion that malaria and lead-poisoning were coincidentally present. 

Case V. — Estivo-autumnal malaria loithout chills, simulating 'per- 
nicious anemia. 

F. B.., a colored girl, aged eighteen years, living in the suburbs of 
Philadelphia, was sent into the hospital with a diagnosis of perni- 
cious anemia. She stated that she had been in perfect health until 
one week previous, but this statement is without doubt unreliable. 
She stated that on that date she developed an intense headache 
and numbness of the fingers and toes. She had never been sick 
except for typhoid fever when very young. Physical examination 
revealed all the evidences of intense anemia — a palpable spleen and 
markedly diminished knee-jerks, but no demonstrable sensory 
changes. The blood count showed a severe anemia of secondary 
tjqie: hemoglobin 20 per cent., red blood cells 3,510,000, and white 
blood cells 9500; differential count; poljTnorphonuclears 78 per 
cent., IjTnphocytes 12 per cent., mononuclears 8 per cent., and 
eosinophiles 2 per cent. Polychromatophilia, anisocytosis, poikilo- 
cytosis, and a small number of nucleated erythrocj'tes were observ^ed. 
The day following admission the temperature rose to 104.4°, and 
at this time a very few tertian organisms were found in the blood. 
No chill was experienced. A similar febrile reaction without chill 
occurred forty-eight hours later. Under quinin and hematinic 
medication the fever ceased and there was rapid improvement of 
the anemia with a corresponding disappearance of the headache 
and paresthesia. 

This case is detailed because in this locality an anemia of this 
severity is very seldom found to be due to malaria, and, in the 
absence of chills, the true diagnosis might well have been over- 
looked.. This significance of enlargement of the spleen as suggesting 
malaria in a case of severe anemia is undoubted. In many non- 
malarial anemias the spleen rnay be palpable and even quite large, 
as, for example, in hemolytic ictero-anemia. But in pernicious 
anemia or in simple secondary anemia the spleen never approaches 
the size of a malaria spleen, nor is it ever as firm and hard. Suni- 
larly the splenic enlargement of such acute infections as typhoid 
fever rarely is as great as that commonly seen in malaria. On the 
other hand it must be remembered that the spleen is not alnajs 
enlarged in malaria. 

Perhaps the diagnostic difficulties presented m these cases are not 
such as to confuse experienced physicians m a malarial district, 
but it can be stated without apologj' that where malaria is uncom- 
mon, such unexpected cases do give difficulty in diagnosis. 
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PRIMARY CARCINOMA OF THE LIVER IN INFANCY AND 

CHILDHOOD* 

By J. P. Crozer Griffith, M,D., 

PROFESSOR OF PEDIATRICS IN THE UNIVERSITY OF PENNSYLVANIA. 


The occurrence of careinomatous neoplasms in infaney and 
childhood is uncommon as compared with adult life. Careinoma of 
the li^'er appears to be more frequent than sarcoma; yet certainly 
rare in any form, and still more so if the primary cases alone are 
considered. In view of these facts the following instance seems of 
sufficient interest to warrant putting upon record. The child was 
referred to me by Dr. Thomas J. Butler, of Bethlehem, Pa. The 
clinical history follows: 

May 13, 1914. Mary G., aged twenty-one months. Family 
history negative. The child had previously had good health, except 
for some degree of anemia, suppo.sed to be dependent upon indiges- 
tion, and a constant tendency to constipation. In the winter just 
passed her appetite for n'eeks had been abnormally great, although 
she would take little other than milk, and for some time she had had 
attacks of vomiting nearly every morning. This condition had, 
howe^’er, improved at the time when, five weeks before, her father 
accidentally discovered a lump which could be felt beneath the 
costal margin on the right side in front. It is stated that this had 
not increased in size, but that there was an unusual amount of vein- 
ing of the walls of the thorax and of the distended abdomen, and 
that the child had lost weight and had not seemed well. Her 
appetite had continued good, and there had been no history of pain. 

Examination. The infant is well nourished, with a slightly pale 
skin. Just below the costal border, midAvay between the midsternal 
and the right mammillary lines, is a decidedly visible prominence, 
which on palpation is found to be a hard, smooth mass, apparently 
with, a rather firm edge. It appears to be connected with the liver. 
Bimanual palpation in the renal region produces no movement of 
it. It changes its position distinctly with respiration. The liver, 
as a whole, is decidedly enlarged, and its edge can be felt as far as 
the left mammillary line at the costal border. 

Provisional Diagnosis. Either a tumor or a cyst of the liver. 

May 18. The child was referred to Prof. Edward Martin, of the 
University of Pennsylvania, for examination and for operation if 
possible. A roentgen-ray picture seemed to show opaque bodies 
in the tumor mass, suggesting the diagnosis of a teratoma con- 
nected with the kidney or with the suprarenal bodjL Incision was 
made by Dr. Martin today. The right lobe of the liver came well 


* Read before the Annual Meeting of the American Pediatric Society, May, 1917. 
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into View, and situated in its substance was a dark-gray, glisten- 
ing, fibrous capsule, covering a mass the size of a large orange 
wbicb projected slightly above the surface of the organ, and 
extended m depth through the entire tliickness of the lobe, becoming 
visible upon the under surface when the liver was lifted. There 
was no evidence of infiltration of the hepatic tissue beyond the 
capsule of the grovdh or of involvement of any organs as far as 
could be seen. No adhesions were present. Incision through the 
capsule shoved a soft, whitish substance, much resembling in color 
and appearance the tissue of the thymus gland or pancreas. A 
small portion wms excised for histological study. 

Inasmuch as the case appeared to be an inoperable one the wound 
was closed. The later operative history was uneventful, except for 
slight delay in healing. The child returned home on June 5, looking 
rather paler than on admission, and with the region of the tumor 
more prominent. 

The histological examination was made bj-^ Dr. John Speese. 
The small size of the portion removed prevented an exact study of 
its relations. His report reads: “Nodule consists entirely of epi- 
thelial cells without trace of liver tissue. The arrangement of the 
cells is for the most part without order, but in a few places there 
are attempts toward reproduction of the acini, indicating that the 
process originated in glandular epithelium.” Prof. Allen J. Smith, 
of the department of pathologj’', later examined the specimen and 
agreed as to its nature, saying: “The grovi;h histologically is a 
carcinoma simplex, but at one or two points are attempts at tube 
arrangement of such a character that I may \’enture the belief that 
the grovi:h was originally a cancer of the bile ducts.” 

Later History., This has been furnished me by Dr. Butler. 
The mass continued to grow in a downward and forward direction 
and later toward the left hypochondrium, the abdomen becoming 
finally distended by it. At times the increase of size would appear 
to be rapid, and then would follow periods of quiescence. As time 
passed the superficial veins grew more prominent, until finally 
the larger were about the size of a lead-pencil. The tissue about 
the navel became discolored and very thin. No ascites or edema 
was present. There was sleeplessness and increasing debilityr but 
apparently little if any' pain. Death occurred Februar5^j;4, 1915. 

No autopsy was permitted. _ _ .... 

Primary carcinoma of the liver in early life, rare as it is, lias been 
the subject of considerable study, including several tabulations of 
reported cases, notably those of Steffen, Philipp and Castle. Steffen 
analyzed and tabulated 39 cases of malignant grmvths of the iivcr 
in children. Of these 12 were described as sarcoma and 27 as 
carcinoma. A further study of his analysis shows, however, that 
1 case was included twice, and tliat another tliat of Acland 
and Dudgeon, was classified as sarcoma, although apparentlv 
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undoubtedly carcinoma. There are also included by him a case 
published by Bohn, which may have been secondary to carcinoma 
of the pancreas, and one very briefly recorded by Leichtenstern as 
carcinoma of the peritoneum and liver. Certain other cases in 
Steft'en’s list he regards as of a secondary nature, and in still others 
there was no autopsy or microscopic examination. With these 
exclusions, but including provisionally the cases of Bohn and of 
Leichtenstern, there remain 24 which may be denominated primary 
carcinoma of the liver. It must be admitted, however, that some 
of them date back for many years, even as far as 1841 (Olivier), 
and the true nature of these is therefore uncertain. The cases from 
his list which I have included here are those of Wiederhofer, 2 cases; 
Hofmann, Kottmann, Pepper, Henschen, Bohn, Lewis, Affleck, 
Pye-Smith, West, AViilff, Birch-Hirsclifeld, Roberts, Noeggerath, 
Leichtenstern, Schlesinger, Engelhardt, Deschamp, Acland and 
Dudgeon, Olivier, Grawitz, Sotow, and a case reported from the 
St. Joseph's Kinderspital. 

Castle excludes some of Stefi’en’s cases and adds others to the 
list; 1 case, however, was included twice (Burt), Cases in Castle’s 
list but not in Steffen’s are those of Burt, Mattirolo, Plaut, Lubarsch 
and Philipp, Gee, Bonome, Gross, Kestner, Milne, Karsner 2 cases, 
Peiper, Lapage, Yamagiwa, Idzumi, Nagasawa and Nakamura, 
Miwa and Utsumi, Isliwa and Saito, Fussell.and Kelly, and Castle. 
This makes a total of 44 cases, which seem with more or less reason 
properly included under primary carcinoma. Kestner’s case is 
entirely without details and can be placed here only provisionally; 
and that of Miwa and Utsumi I have seen reported only in few 
words in the abstract of the publication of Nagasawa and Nakamura. 

Abstracts of these 44 case reports need not be repeated here. 
They will be found more or less complete in the publications of 
Steffen or of Castle. I take this opportunity of adding 12 cases 
from medical literature which certainly or very probably belong 
in this category, and that of my own. 

Nos. 45 to 49. The following 5 cases are reported by Marckwald, 
who entitles them multiple adenomata; but in view of the size of 
the growths and the amount of change present in the liver, as well 
as of the well-known close association of adenoma and adeno- 
carcinoma, and the difficulty of distinguishing them, it seemed 
justifiable provisionally to include them in the list of cases given. 

No. 45. Girl, aged twelve years; history unknown. Was 
emaciated and showed edema and ascites. At autopsy numerous 
nodules the size of a small bean to that of a cherry were found in 
the liver, entirely replacing the hepatic tissue. The tubular arrange- 
ment of the cells of the tumors was very distinct. 

No. 46. Girl, aged nine years, exliibited debility, ascites, and 
edema. Death from marasmus. Autopsy showed very numerous 
tumors, mostly the size of a pea to that of a walnut, largely replacing 



82 


Griffith: carctnojia op the lh^r ^ childhood 


Ae tissue of the liver. The histological structure ivas as in the 

No. 47. Girl, aged ten to twelve years, suffering from ascites 
and a marantic state. Autopsy revealed numerous tumors larger 
^ ’ r^/acmg the hepatic cells. Structure that of an adenoma 

_ JNo. _4S. Girl, aged eleven years, suffered for four weeks from 
increasing size or the abdomen, edema, and ascites. Death from 
uremia. The liver exhibited very numerous small and larger 
nodules throughout the whole of the organ. The structure of the 
tumors was that of an adenoma, as in the other cases. 

No. 49. Boy, aged fifteen years, who had had diarrlma, icterus, 
enlargement of the liver, and ascites. Death in collapse. The liver 
exhibited very numerous smaller and larger, sharply circumscribed 
nodules, _ from the size of a cherry-stone to that of a cherry. In 
histological structure they resembled the other cases. 

_ • No. 50. Philipp. Male infant, aged nine months; well nour- 
ished; very pale, with decidedly enlarged liver. The child wasted 
rapidly and a tmnor the size of a small apple could be felt, appar- 
ently connected with the liver. Death occurred after two months. 
Autopsy revealed a tumor in the right lobe e.xtending through its 
entire thiclcness, encapsulated, and having the appearance macro- 
scopically of a cavernous angioma; no metastasis. Histological 
examination showed it to be a “primary, epithelial, destructive, 
and, therefore, carcinomatous mixed tumor,” containing some 
traces of cartilage. Philipp believed it to be of embryonic derivation. 

No. 51. Wegelin. Boy, aged five and a half years; ill two months. 

A tumor was found in the upper part of the abdomen on the right 
.side, witii dilatation of the abdominal veins; pain; anemia and slight 
icterus. Autopsy showed numerous nodules in the liver 4 to 6 cm. 
in diameter, with metastases in the lungs. Histologically tlie 
growth was an adenocarcinoma. This case was referred to by 
Narsner, but has not been included in the published tables. 

No. 52, Petrone. Girl, aged four months. Tumor occupied 
the right lobe of the liver. There were metastases in the lungs. 
The groudh is described as an adenocarcinoma. 

No. 53. Hippel. Girl, aged one and three-quarter years;_ ill 
for a month, and wdth the abdomen gradually increasing in size. 
Examination showed enormous abdominal distention, vdth greatly 
dilated veins and the presence of a hard tumor extending across 
the w^hole of the abdomen. Cachexia gradually increased and 
death followed. At autopsy there was found a large tumor of the 
liver arising from the left lobe; no evidence of metastasis, 
logical examination showed this to be a mixed tumor, chiefly of 
the structure of an adenoma, but containing evidences of cartilagi- 
nous tissue, squamous epithelium, and epithelial ^ 

thinks the case very similar to that reported by him, and belle^es 
it should be considered an adenocarcinoma. 
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No. 54. Mair. Boy, aged six years; with abdominal pain; 
ascites; enlargement of the liver; emaciation and dilatation of the 
abdominal veins. Autopsy showed the liver substance largely 
replaced by irregular tumor masses; metastases in the lungs. The 
case is described as a primary carcinoma. 

^ No. 55. Langmead. Girl, aged five weeks. Autopsy revealed 
eight pearly white tumors in the liver, the largest the size of a 
marble. He believed the growth to be an adenoma, and considered 
(p. 45) it very similar to the case reported by Lapage. 

No. 56. Freeman. Boy, aged three years; with abdominal 
swelling; a mass in the right hypochondrium; little pain; dyspnea. 
The autopsy showed no secondary growths. The case is described 
as a primary carcinoma, and a fuller account of it is promised. 

No. 57. Griffith. 

A case is also recorded by Tate as one of primary carcinoma of 
the liver in a girl, aged ten j'-ears. Exploratory operation showed 
nodules in the liver, but no microscopic examination was made 
and no autopsy followed. The diagnosis, although probably 
correct, is necessarily uncertain. Another is published by Muir, 
occurring in a girl, aged nine years. It appeared to be a simple 
adenoma, and he states that there was no reason to suspect the 
presence of carcinoma. Neither of these cases is included in the 
list. 

As the subject of primary carcinoma in early life has been so 
well discussed by others, but small space will be given here to its 
further consideration. In the matter of etiology, reference may be 
made to the fact that 25 of the cases were in males and 26 in females. 
In the other instances the sex is not stated. The age of the patients 
recorded here varies from birth to that of sixteen years. In 2 
instances the age is not stated. Of the remaining 55, 4 were new- 
born. Including these there were S in the first three months, and 
16 in all in the first year. The remaining are divided as follows: 
One to two years, 8; three years, 2; four years, 2; five years, 2; six 
years, 2; seven years, 2; eight years, 1; nine years, 3; ten years, 1; 
eleven years, 4; twelve years, 5; thirteen years, 1; fourteen years, 
3; fifteen years, 2; sixteen years, 1. The occurrence of so many 
early cases suggests the existence of a tumor of an embryonal 
nature. This has, in fact, been claimed for a number of them. 
Others are simple carcinoma; others clearly adenocarcinoma; and 
still others, some of which I have ventured to include provisionally, 
have been described as adenoma. Doubtless some of these latter 
were without question carcinomatous, but in the case of others it 
must remain undetermined. The tumors may appear in various 
forms and may be divided, according to Eggel, into nodular, massive, 
and diffuse. The first is the most common; the last rare. Metas- 
tases are not uncommon, especially to the lungs and to other parts 
of the liver. It is practically impossible to describe the symptoms. 
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as these are entirely uncharacteristic and depend to some extent 
upon the mechanical effect of the growths. There is found emacia- 
tion and cachexia natural to carcinomatous neoplasms. Icterus 
and ascites have been noted in some instances, but more frequently 
they were absent, or no statement made regarding them. Operative 
interference n as attempted in only one instance, and that without 
success. It could be done only in cases of a' single encapsulated 
tumor. In my omi patient the tumor appeared to be too large to 
permit of any attempt of this sort being made. TVith the seriousness 
of the condition in view, however, it would seem justifiable to make 
such an effort at remoA'a! whenever in any waj'^ possible. 

Inasmuch as there were found a number of errors in the published 
statements regarding the age and sex, two instances of duplication, 
and several mistakes in the references to literature, I have verified 
the statements of those reporting cases by consulting the original 
publications in nearly every instance. The reference by Steffen to 
the case of Sotow I was unable to Amrify, and the original papers 
containing the report of the Japanese cases, as aa'cII as those of 
Bonome and OliAuer, were not accessible. 


BIBLIOGRAPHY. 


1. Adand and Dudgeon: Lancet, 1902, ii, 1310. 

2. Affleck; Tr. Edinburgh Obst. Soc., 1875, iv, 58. 

3. Bircb-Hirschfeld; Gerhardt’s Handb. der ICinderkr., 1878, iv, 2, 827. 

4. Bohn: Jabrb. I. Kinderh., 1885, xxiii, 144. 

5. Bonome: R. Instit. veneto di sc. lett. e. arti Resoconti. Ref. Wells, An. 
Jotm. Med. Sc., 1903, cxxvi, 409. 

6. Burt: Post-Graduate, 1903, xviii, 991 . 

7. Castle: Surg., Gynec. and Obst., 1914, xviii, 477 

8. Deschamp: La France Med., 1885, i, 809. 

9. Eggel; Boitr. z. path. Anat. u. z. allg. Pathol., 1901, xxx, 50G. 

10. Engelhardt: Munchen. med. Wchnschr., 1900, xlvii, 634. 

11. Freeman: Lancet, 1914, ii, 157. 

12. Fussell and Kelly: Tr. Assn. Am. Pbys., 1895, x, 116. 

13. Gee: St. Bartholomew’s Hosp. Rep., 1871, vii, 143. 

14. Grawitz: Deutscb. med. Wehnscbr., 1903, xxix, VereinsbeHage, 2SC. 

15. Gross: North American Med.-Chir. Rev., 1857, i, 414. 

16. Henschen; Upsala Lakaroforenings forhandlingcr, 18S4-1885, xx, 240. 

17. Hippd: ATrchows Archiv, 1910, cd, 326. 

18. Hofmann: Wien, med. Wchnschr., 1866, 943. 

19. Idzumi: Arch. f. klin. Chirurg., 1912-13, c, 1181. 

20. Karsner: Arch. Int. Med., 1911, dii, 238. 

21. Kestner: Jahrb. f. Kinderh., 1883, xx, 83. 

22 Kottmann: Korrcspondenzbl. f. Schweizer Aerate, 1872, u, 469. 

23 Langmead: Proc. Roj-al Soc. Med., 1912-13, 1 ; Diseases of Children, 46. 

24 ! Lapage: Proc. Royal Soc. Med., 1912-13, vi, 1; Diseases of Children, 45. 

25 Leichtenstem; Ziemssen’s Handb. d. spec. Path. u. Thcrap., 1878, viii, I, 321. 
20 Leads: Chicago Med. Times and Exam., 1877, xxxiv, 323. 

27 ! Lubarsch and Philipp: Ztschr. f. Krcbsforschung, 1907, v, 356. 

28. Mair: Jour. Path, and Bacteriol., 1911-12, xvi, 389. 

29 ! Markwald: Virchows Archiv, 1S9G,_ exliv, 29. _ 

30 Mattirolo: Gaz. deg. Osp. e del. Clin., 1905, 732. 

31 Milne: Jour. Path, and Bacteriol., 1909, xm, 348. , 

32 ! hHwa and Saito: Jikazasslii, 1912, No. 142. Ref. Ztsohr. f. Kmderl.., Ref., 

1913, iv, 6^. 



einhorn: enteroptosis and subnutrition 85 

33. Miwa and Utsumi: Jikazasshi, 1910, No. 119. Ref. Ztschr. f. Kinderh., Ref.. 
1911-12, i, 631. 

34. Muir: Joxir. Path, and Bacteriol., 1907-8, xii, 303. 

35. Nagasaka and Nakamura: Jikazasshi, 1911, No. 128. Ref. Ztschr. f. Kinderh., 
Ref., 1911-12, i, 631. 

36. Nocggerath: Deutsche lUinik, 1854, vi, 496. 

37. Olivier: La Clinique des h6p. des cnf., 1841, 399. Ref. Musser in Keating’s 
Cyclop. Diseases of Children., 1890, iii, 461. 

38. Peiper: Jahrb. f. ICinderh., 1912, Ixxv, 690. 

39. Pepper: Tr. Path. Soc., Pliiladclphia, 1873, iv, 97. 

40. Petrone: La Pediatria, 1907, xv, 179. 

41. Philipp: Jahrb. f. ICinderh., 1908, Ixviii, 353. 

42. Plant: Arch. f. Kinderh., 1906, xliii, 249. 

43. Pyc-Smith: Lancet, 1880, i, 405. 

44. Roberts: Lancet, 1867, i, 77. 

45. St. Joseph lUndcrspital; 42 Jabrsbericht. Ref. Arch. f. Kinderh., 1886, vii, 
138. 

46. Schlesinger: Jalirb. f. Kinderh., 1902, Iv, 300. 

47. Sotow: Deutsch. mod. Wchnschr., 1903, Karcinomaliteratur, No. 96, 14. 
Ref. Steffen, Die Malignc Gcschwiilstc im Kindersalter, 1905, 84. 

48. Steffen: Die Malignc Gcschwiilste im Kindersalter, 1905, 75. 

49. Tate: Am. Jour. Obstet., 1915, Ixxi, 637. 

50. Wcgelin ; Virchows Arebiv, 1905, clxxix, 95. 

51. West: Diseases of Cliildren, 1865, 706. 

52. Wiederhofer: Jahrb. f. Kinderh., 1858-1859, ii, 191; 194. 

53. Wulff: Dissert. Tubingen, 1876. Ref. Gerhardt’s Handb. der Kindericr., 
1878, iv, 827. 

54. Yamagiwa: Virchows Archiv, 1911, cevi, 452. ' 


ENTEROPTOSIS AND SOT NUTRITION: THEIR RELATIONSHIP 

. AND TREATMENT.^ 

By Max Einhorn, M.D., 

PROFESSOR OF MEDICINE AT THE NEW YORK POST-GRADUATE MEDICAL SCHOOL, 

NEW YORK CITY, 


We will consider two conditions, enteroptosis and subnutrition, 
for the two are closely related. 

First Patient. First, however, we will relieve this patient of the 
tube through ivhich he has been fed for fifteen days on account of 
his state of extreme subnutrition. When admitted he had lost 
sixty pounds in six months, and, as you see, all his bones are dis- 
tinctly visible and he has very little flesh left. Pie had a dilated 
stomach and ulceration, which was the cause of his malnutrition, 
and he has been fed by this tube in order to give the esophagus and 
stomach the proper rest to admit of healing. He will now have 
special feeding by the mouth and plenty of nourishment in order 
to restore him to a normal state. 

Enteroptosis is a condition in which most of the organs of the 
abdomen have slipped down more or less and are out of their normal 

* Lecture delivered before the American Medical Association at the Post-Graduate 
Clinic, June 4, 1917. 



86 


EINHORN: ENTEROPTOSIS ART) STJBRTjtRITION 


positions. The stomach, instead of extending to the navel, may 
eirtend to the sj^physis; the kidney, more often the right than the 
left, but sometimes both, slips donm; and often the liver also 
descends. T\6ien the stomach slips down the colon, vdiich is attached 
to the greater curvature, also descends. It is then a condition in 
which many organs are concerned, not one alone. It was first 
described by Glenard. He was not the first to note it, but he was 
the first to attach a great deal of importance to it, and to point out 
that it is a common occurrence. He found that many persons 
who suffered from dyspepsia had this condition of prolapse of the 
intestinal organs — visceroptosis or enteroptosis— and he attributed 
the occurrence of the dyspepsia and neurotic S3Tnptoms to this 
abnormal position of the organs. 

The fact is, however, that while enteroptosis is often found 
associated with dyspeptic and neurotic sjmptoms it often occurs 
•without them. Persons may feel and look perfect^ well and still 
have this abnormal condition. 

The condition is found more frequently in women than in men. 
About 25 per cent, of the women with digestive disturbances show 
enteroptosis — some saj'-^SS per cent., which I am inclined to think 
is about the correct proportion. In men we find a proportion of 
5 or 6 per cent., so that the condition is about five times more 
common with women than inth men. 

The question of how enteroptosis originates has not yet been 
definitelj'’ settled. Some think that it is congenital; others that it 
develops later in life. It seems probable that both points plaj" a 
part, for while it maj”^ occasionallj’’ be congenital we find that it 
often does develop later in life and is not a congenital state. It is 
often found in conditions of subnutrition. That means that if a 
great loss in weight and flesh takes place, no matter for what rea- 
son, the patient often develops enteroptosis. It may be either a 
general loss or a loss of something in the abdominal cavity. For 
instance a woman is pregnant and has a child. The abdomen was 
big while she was carrying the child, and after the birth of the 
child it is much smaller. The woman has lost something from 
the abdomen, and there is more space within the abdominal cavity 
for the stomach and intestine to occupy than during the pregnancy, 
and sometimes tlie organs prolapse in consequence. Tliis is espe- 
cially liable to happen if the woman does not take proper care of 
herself and does not remain in bed long enough to give the mus- 
cles and abdomen time to become readjusted. Sometimes a big 
abdominal tumor has been removed— weighing five, ten, or fifteen 
pounds. Again, tliere is more space than before, and if the patient 
gets up too earlv there may be a prolapse of the organs. Such things 
do occur, but they do not play so great a part in the production of 
the condition as does undernourishment. 

Supposing a man weighing, say ISO pounds, has an attack of 
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typhoid fever or some other acute disease, stays in bed five or six 
weeks, and during that time takes very little nourishment and 
loses forty to fifty pounds, and gets up weak and emaciated. In 
such a condition we are also apt to find a relaxation of all the 
muscles, and a slipping down of the organs, so that undernourish- 
ment evidently plays a very definite part in the development of 
enteroptosis. 

On the other hand, may persons with enteroptosis have accom- 
panying dyspeptic symptoms and are very neurotic. They eat 
very little and subnutrition develops. That is why it seems wise to 
consider the two conditions together. 

Second Patient. When we look at this woman’s abdomen we 
see below the ensiform process a little concavity, and farther down 
little convexity — a little bulging out — and this is the stomach which 
you can see here. I will demonstrate that that is the stomach by 
tapping, which here produces a slashing sound. Do you hear it? 
I can produce it here, way down in the lower part of the abdomen, 
but not here under the left costal margin. That is what we call 
gastroptosis — a slipping down of the stomach. Now we will see 
about the Iddney. (Makes the patient breathe deeply, first palpating 
and then trying to arrest the Iddney.) There is a slipping down 
of the liver but not of the kidneys. The stomach with its colon 
and the liver are prolapsed. Very often in these cases we find also 
a slipping doivn of the heart — cardioptosis — especially when the 
liver is involved. There is cardioptosis here too. The condition 
here is not very marked. I simply wish to show you how to find it. 
The apex of the heart is lower down. That, however, is of no great 
consequence, and if the patient is properly built up and nourished 
the heart is the first organ to go back to normal position. If the 
patient puts on ten or fifteen pounds it will be all right. 

Third Patient. Now we will examine this other patient. • She 
has a movable right kidney and the stomach is prolapsed. 

We will first consider the symptoms of enteroptosis, then touch 
lightly upon the question of subnutrition, and then the treatment 
of the two conditions. 

As already stated, enteroptosis may exist without giving any 
symptoms; and again it may be accompanied by a great many 
phenomena, either dyspeptic or neurotic; but the fact that it may 
be found without any symptoms indicates that this alone is not 
responsible for all the symptoms that are ascribed to it. A person 
with the stomach way down and with a prolapsed kidney may eat 
well, sleep well, and feel well and strong — so that it is evident that 
these conditions are not responsible for all the symptoms with which 
they are credited. How can that be explained? 

It is a fact that many patients with enteroptosis show many 
dyspeptic symptoms — belching, headaches, constipation, or consti- 
pation alternating with diarrhea, weakness, sleeplessness — ^^vhiIe 
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others do not. The probability is that while enteroptosis as such 
does not give rise to disease, yet it is a condition in which when 
disease exists it cannot disappear so quickly; a patient with such a 
condition does not recover as rapidly as do normal persons. That 
is why if persons with enteroptosis suffer with some minor trouble 
of the digestix e tract it is liable to remain ; and that is why we find 
so rnany among them with these troubles. They do not recover 
readily. 

But there are some symiptoms which may be ascribed to entero- 
ptosis as such, for they are so commonly found accompanj^ing it, 
and are quickly removed by adjusting the position of the organs 
without any other treatment. These sjTnptoms are very few; 
( 1 ) Getting tired easily, especially in the back; ( 2 ) a feeling as if 
there were something dragging down in the abdomen — ^not all per- 
sons have this, but some do; ( 3 ) some complain of frequent urina- 
tion, especially when they are up and about; ( 4 ) another symptom 
is that they feel poorl3'- when they get up — ^the3’- are all right while 
in bed, but feel badly when they are up during the day — if the3’’ 
lie dovm the3'’ are all right. That is more or less characteristic of 
enteroptosis. There are a few other points. One of these which 
I described quite some time ago is that many of these patients 
( 5 ) find a difficult3'’ in breathing; they complain that they cannot 
take a deep breath; there may be notiing wrong vdth the heart or 
lungs, and yet they complain that they cannot take a long breath. 
This is found especially with 3'’oung people of twent3' or tv'enty-five, 
where one would not expect such difficulty with the breathing appa- 
ratus. That is especially apt to be found when there is a prolapse 
of the liver — ^hepatoptosis. If that is remembered it will be easy to 
recognize that condition; otlierwise it might be difficult. 

A great many of the dyspeptic symptoms should be treated as 
sucli,*and in addition to that the enteroptosis itself should have 
proper attention. 

Now we will consider the symptoms of subnutrition. Subnutri- 
tion is a state of affairs which exists when the organism does not 
receive enough nourishment to subsist upon. The amount of nour- 
ishment required is mathematically known, and if the indi\'idual 
does not get that much there is a loss in .weight. If an3'one does 
not get the required amount of nourishment the body has to suppl3' it 
from its own flesh. Say tliat a pound of nourishment is required and 
only half a pound is taken; the body has to make up the difference 
from its own stored material and there is a loss in weight; and if 
that disproportion between the required amount and tlie arnount 
taken is kept up for a long time the loss will continue until the 
proper nutrition is supplied or tlie individual will idtimatel3' die. 

Subnutrition exists in cases of organic diseases when proper 
nutrition is made impossible — sa3' a patient vath a cancer of tlie 
stomacli Avho cannot eat and take enough food the stomach vill 
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not stand it. If you give that patient a little very fine food; part 
of it is assimilated to support the body, but the nutrition is defi- 
cient; and if that continues it leads to other symptoms in addition, 
and finally to death — ^the subnutrition develops further and further. 
Other organic diseases have the same effect. The disease as such 
makes it impossible for the patient to take an adequate amount 
of food. 

These conditions, however, form the minor group of patients; 
in the great majority of patients suffering from subnutrition there 
is no organic disease, but the faulty nutrition has been acquired. 
For some reason or another the patient thinks he cannot eat and 
keeps to an insufficient amount of food until the body gradually 
goes down and down. If jmu have such a patient and there is no 
organic disease the patient can be cured provided his mode of living 
is changed. 

We will now consider a few of the pomts which lead to subnu- 
trition in functional conditions when there is no organic disease 
present. These can be cured. First there is the condition which 
is called sitophobia — ^fear of food. The patient may have an acute 
indigestion, and everything he eats hurts him. Such a patient is 
put on a diet of liquid food, and very little of that, and he recuper- 
ates; then he eats as before and has another attack. Someone tells 
him he has eaten more than he should and he returns to his liquid 
food, and keeps that up for a month or two, and then continues 
with it. Now while a man who is well-built can stand a loss of 
ten pounds or so without any ill effects, if for a prolonged period 
he continues to take less food than is required he is bound to suffer 
more or less harm. He begins to think he cannot take anjd;hing 
else than his limited diet, and is afraid that if he eats anything else 
something will happen; and if he eats a little more and has some 
discomfort he will eat still less and will have less nourishment and 
less weight, and he goes steadily downward, and ultimately he may 
be very sick — ^not from any" organic disease but simply because 
all the organs of the body are undernourished and in a debilitated 
state. 

Such persons cannot feel well, and they eat and sleep poorly; 
their nerves are played out and their muscles are weak in conse- 
quence of their continued undernutrition. These patients are apt 
to suffer from a great many symptoms — ^they feel tired all the time, 
cannot concentrate their minds, etc. — ^they lead the existence of 
an invalid, grow weaker and weaker, and may even die without 
any organic disease. This may seem exaggerated, but it is not. 
Some time ago I saw a lady patient in consultation at one of our 
hospitals. She had a slight temperature, but she had a fear of food 
and nothing would agree with her; but no organic disease could 
be discovered. I therefore assumed that no_ disease was present, 
and advised that her nutrition be increased. She picked up under 
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that treatment for a while, but later lapsed into her old state and 
ultmately died. An autopsy was performed but nothing was found, 
and the explanation was that it was a mere case of starvation, due 
to subnutrition. It was quite natural that that should occur. Why 
not? Complete starvation leads to death quickly and partial 
starvation leads to a slow death. 

WTiile enteroptosis as such may exist for years without much 
harm to the system or danger to life, subnutrition as such is quite 
different. If that state of affairs continues without being checked 
it must lead to death, no matter what be the trouble. So long as 
any individual continues to take less nourishment than his body 
requires he is bound to suffer for it. It is very important to realize 
this, and one cannot lay too much stress upon it in learning to 
recognize and treat these cases. 

Treatment. The treatment of enteroptosis consists in restoring 
the adjustment of the abdominal organs. The patients are made 
to wear bandages to support the abdomen and lift it. It is not 
material what kind of bandage is worn; a plain towel will frequently 
serve if it is correctly adjusted, so as to fit snugly and support the 
abdomen; the long corsets that are now worn are frequently all that 
is needed. If, however, the long corset does not support the abdo- 
men sufiiciently a pad may be slipped under to help. It is imma- 
terial how it is done so long as there is some support to push the 
displaced organ upward. 

The second point is to give these patients ample nourishment, 
especially those that have lost in weight, as most of them have, 
although there are a few exceptions. The way to do that is to feed 
them up well — ^give them ample nourishment. Very often a gain 
of fifteen to twenty pounds will restore the organs to normal posi- 
tions. That has been demonstrated often. Ten or twelve years 
ago I had a patient with cardioptosis and hepaptosis. I gave him 
a proper bandage and made him eat freely, and after he had gained 
fifteen pounds in weight his heart was back in its proper place, 
and when last seen he was in good shape and looking well, and 
everything was normal; he had gained thirty to forty pounds and 
looked the picture of health. Enteroptosis frequently originates 
from a loss of flesh, and a return to normal is secured by adding 


3esh. 

This is another proof that enteroptosis is not always congenital, 
For if it were it would be difficult to bring about a change. In an 
inquired condition it is different, and it seems probable that three- 
Fourths of these cases are acquired. 

If some dyspeptic condition is present in addition to the entero- 
otosis, remedies should be given to adjust the digestive apparatus— 
md these should be treated as in other patients-~but the mam 
treatment consists in building up. That is more important than 
mj-thing else, not excepting the bandage. 
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Ojierative intervention is not called for in these cases. In former 
3'ears the kidnej^s used to be attached ver^^ often, and even in recent 
3^ears there are a few men left who attach the kidneys, and some 
even claim that the stomach, colon, and liver should be lifted and 
attached. Recently I heard a man in San Francisco claim that all 
these organs should be attached and readjusted. In my opinion 
such persons would be worse off after these operations than before. 
We are so built that we have a certain amount of elasticity in our- 
selves, but if we begin to attach organs the body cannot manage, 
and manj’' troubles are originated afterward that did not exist 
before. It is not a thing which should be done as such. Some 
persons, however, maj'- have an enteroptosis with an organic lesion, 
such as an obstructed pylorus, and they may have to be operated 
upon — but enteroptosis as such should not be operated upon. 

As alreadj’- stated the correction of the subnutrition will also 
help the enteroptosis. You may have a patient who says he cannot 
eat anything — everything he eats hurts him. He cannot eat eggs 
because the}'’ give him a headache; he cannot eat meat, for he has 
so much uric acid; he cannot ‘eat bread, for he has too much fermen- 
tation. I have had such patients — some of them physicians — who 
came to me after they had lost forty or fifty pounds in weight and 
could not eat. Examination showed no organic disease. How will 
you treat a patient who says he cannot eat such things? Will you 
tell him to continue his light diet of milk and toast, etc.? If you 
do, 3'^ou will never cure your patient. He has been doing that, has 
lost weight all the time, and is still losing. You cannot be governed 
b}'- the patient’s sensations no matter how clever he may be — ^no 
matter if he is a great doctor. These sensations develop in patients 
who eat too little; the stomach forgets how to act; it becomes lazy 
and does not want to have food; it becomes too sensitive. If you 
give in to that stomach it will continue to be lazy and there will 
be no relief — no cure for the patient. But if jmu realize that that is 
not the right thing to do and that you must change that false con- 
dition and make the patient eat, no matter how he feels, you can 
cure the patient; the eating must be done and the food must be 
increased at any cost. 

Suppose you tell such a patient to eat, -and he says he cannot 
do it; he tells you he has pain and he vomits. What will you do 
then? At first j'ou will have to give him some remedies to allay 
the sensiti's'eness of the stomach; give him a nerve sedative. Any- 
thing is permissible provided you make him eat, for that is the 
foundation of his future health; if j’^ou make him eat you will accom- 
plish something; if not, nothing will be done. Accordingl}^ any 
remedy that will lead to an increase of nutrition is permissible. 
It may be that the remedies cannot be given for a long period of 
time; it does not matter; give them for a while, and as soon as 
3'ou can discontinue them do so. So j'^ou may give such a patient 
codein or morphin, or anything, provided j'o.u can overcome the diffi- 
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culty in taking the necessary food. You do not always need moiphin 
or codein; often a plain nerr'e sedati'i^e, a bromide or tincture of 
valerian, may be all that is required. The patient must brace up 
his courage; tell him that it is better to eat and suffer than not to 
eat and to feel comfortable; and in a short while he vdll find that 
it is not so bad after all, and in a week or two he will have no pains 
or headache and will be like other people. 

In changing the diet, however, you cannot do it too abruptly. 
The man who has been living on milk and toast cannot start in and 
eat everything else at once. You must change the diet graduallj', 
step by step. First tell the patient to take a little more food such 
as he has been accustomed to; instead of taking five ounces of milk 
he should take ten ounces; then let him take raw eggs beaten up in 
milk, crackers and butter, a little oatmeal, etc. Add something 
else every day and increase the variety of food, and in a few weeks 
the patient will have overcome the condition of sitophobia that 
must be combated before anything can be satisfactorily accom- 
plished. You must first convince the patient that he can eat and 
that he must eat, and then you will make him gain. I usually have 
these patients eat five or six times a day; let them eat three meals 
a day like other people — a couple of eggs in the morning, with a 
little oatmeal and bread and butter, and a cup of coffee (but I tell 
them to take it two-thirds of milk and one-third of coffee); then at 
lunclieon, say a piece of chicken or a lamb chop, and mashed potato 
or other vegetable, etc.; and for supper, fish or eggs, bread and 
butter, and rice with milk, e*tc. Besides this, betu^een meals.I have 
them take milk and bread and butter, or milk and eggs, and bread 
and butter. I tell them to take plenty of butter — ^to take a quarter 
of a pound of butter daily and eat it at their various meals. So if 
they take enough to sustain themselves in the three meals, and 
supplement that with these additional meals, a gain in weight is 
soon accomplished. In nine cases out of ten when I wanted to inake 
the patient gain in weight I have succeeded. There are exceptions 
when we cannot do it, but they are rare — something is interfering, 
but if it is systematical!}’' done we can nearly always succeed. 


SOME POINTS EESPECTING THE LOCALIZATION OF SYPHILIS 

UPON THE AORTA. 


Oskar Klotz, M.D., 

PJTTSBUncn, PA. 


(From the Pathological Laboratories, University of Pittsburgh.) 

Ever since Vesalius first described internal aneur}’sm, referring 
particularly to aneur}’sms of the thorax, numerous observations 
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have been made upon the manner of origin and the seat of aneurysm 
upon the aorta. For many years statistics have been collected 
indicating the frequency with which aneurysms are found upon 
different arteries, in a hope that the anatomical distribution of these 
lesions would gi^^e some clue for their occurrence. Although Pare 
observed that internal aneurysm was not uncommonly associated 
with the pox, irrefutable evidence of the importance' of this disease 
for the development of aneurysm was not established until 1875 
when Francis Welch, in his study of sj^philis occurring in the army, 
described a specific type of reaction in the aorta resulting from lues. 
For a time following the observations of Welch little support was 
given to his statement, but during the last few decades the truth 
of his findings has been confirmed by manj'- authors by different 
methods of analysis. The earlier studies dealt with the naked eye 
appearance of the aorta which, when it was involved in syphilitic 
disease, showed characters quite distinctive and different from those 
seen in arteriosclerosis. Then, too, the microscope assisted in 
defining a type of lesion peculiar to S3q)hilis and distinguishable 
from other diseases of the arteries. True gummata were also 
occasionally found, leaving no doubt as to the nature of the process 
acting upon the arterial wall and eventually bringing about such 
weakening as to permit of aneurysm. The final demonstration of 
the spirochete in a variety of arterial affections removed all questions 
concerning the localization of the virus of syphilis in the tissues of 
the aorta and other vessels. 

At first sight it would appear that the problem of syphilis and the 
arteries has been completely unfolded in the progressive steps 
illustrated in the many studies since the days of Pare. Most of the 
work has been developed in logical sequence from the early and 
rather gross observations to the minutice of histology and bacteri- 
ology, We recognize fully the clinical importance of sjqihilis as 
a systemic disease and have many means for the diagnosis of its 
presence and for the discovery of its relatively early localization 
upon tlie arteries. We are, furthermore, aware that the localization 
of syphilis upon the vessels occurs with greater frequency in certain 
arteries, the aorta and cerebral vessels, than in others, as well as 
that the infection occurs in certain regions of these arteries with 
greater frequency than elsewhere. The predilection of the syphilitic 
virus for localizing in distinct districts in the aorta has always 
received much comment. It is true not only that aneurysm of 
syphilitic origin locates most commonlj'- on the first part of the 
aorta, but also that syphilitic aortitis in the earliest stages of its 
development is seen with equal frequency on this portion of the 
vessel. The mechanical theory of aneurysm which placed greater 
stress for the production of aneurysm upon the effect of high blood- 
pressure or, as others would have it, upon the effect of the velocity 
of currents, than upon the disease in the wall of the artery, had for a 
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time enticed our attention into diannels of thought and theon^ no 
longer tenable with the newer studies. Granted, of course, that t^vo 
lactors must be available for the dcA^elopment of aneurysm, first the 
weakening of the vessel wall and second the presence of a blood 
pressure (normal, subnormal or excessive), we must not lose sight 
of the fact that for the development of true aneurysm, the pres- 
ence of a localized weakening of the artery is of first importance. 
It is only a weakened vessel which can develop aneurysm; hence, 
appreciating that the spirochete of syphilis is the most common 
damaging agent of the aortic wall, the important point occupying 
our attention is. Why should it localize with such great frequency 
in isolated segments of the aorta. There is nothing in the character 
of the tissue of the aorta which could lead us to believe that the 
chemical characters of particular portions offer a better nidus for the 
infection, nor is there anjfi:hing in respect to the microorganism 
whereby preference would be shown in localizing in one or other 
portion of the vessel. 

The common localization of syphilitic arteritis upon the ascending 
aorta with the transverse and descending thoracic aorta following 
next in frequency is now well known. The aortitis beginning in the 
first portion of the aorta usually localizes at a point just above the 
aortic ring and then spreads with considerable rapidity along the 
arch of the aorta for variable distances. The lesion also makes its 
way in the opposite direction, so that the tissues at the aortic orifice, 
particularly the valve leaflets, become more or less involved. The 
spread toward the heart, however, progresses more slowly and we 
have several examples where, although there was clinical evidence 
of incompetency of the aortic valve, this was due not to disease 
upon the aortic valves but to a stretching of the aortic ring. In 
these instances the syphilitic disease of the aorta stopped fairly 
abruptly at the upper margin of the sinuses of Valsalva and did not 
produce any lesion in the aortic tissues contained within the heart. 
An interesting feature of the syphilitic process of the aorta is the 
sharp line of demarcation which separates the diseased area from 
the healthy. This boundary marks the advancing border of the 
sjqihilitic process extending to occupy new tissue. The involved 
aortic wall, with its marked thickening, corrugation, and scarring, is 
also in sharp contrast to the aorta in other portions. This contrast 
is decided whether the non-sjqihilitic areas show scleroses of other 
kinds or not. The sjqihilitic process does not come to occupy any 
particular face in the circumference of the aorta, and thus docs not 
show a characteristic distribution like the nodular endarteritis 
which is so commonly observed in tlie \-icinity of the moiitlis of the 
intercostals and at the entrance of the ductus arteriosus. Tlic 
syphilitic process almost always surrounds the lumen, thougli, as wc 
have pointed out before, the intensity of the involvement at par- 
ticular points differs in the individual cases, 
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Anotlier peculiar feature of syphilis of the aorta is the infrequency 
with which two foci develop concurrently upon separate portions 
of the aorta. Occasionally a dual localization is found to have 
occurred, one in the thoracic portion and the other in the abdominal. 
Less frequently two separate foci occur within the thorax itself; and 
for the moment I do not recollect ever having seen such a condition 
recorded. At first sight it might suggest itself that, because aneurj^sm 
is sometimes encountered with multiple sacs, one, it may be, situated 
upon the ascending aorta, a second upon the transverse, and a third 
upon the descending thoracic, we are dealing in such an instance 
with separate localizations of the syphilitic virus. Careful examina- 
tion of these specimens demonstrates that the syphilitic process is 
diffusely disseminated over the entire thoracic aorta and that the 
aneurysms have individually developed at situations where local 
damage has advanced more than in the remaining portions of the 
arterial wall. That individual and isolated infection may occur in dif- 
ferent portions of the aorta is not to be denied, but when this takes 
place within the thorax the lesions in their early stages progress with 
such rapidity that they fuse at their borders and can no longer be 
distinguished as separate occurrences. The occasional double locali- 
zation upon the aorta is seen where a specific infection has involved 
the first portion of the thoracic aorta while a second attack has 
occurred in the abdominal aorta, usually in the vicinity of the celiac 
axis. Under such circumstances a portion of aorta free from luetic 
change intervenes between the two foci. It is possible that a relation- 
ship between the two lesions may exist, but up to the present it has 
not been demonstrated. Broadly speaking, however, the syphilitic 
attack upon the arterial wall differs very materially in its distribu- 
tion from that of ordinary arteriosclerosis and endarteritis. The 
syphilitic lesion may occur simply as a patch of greater or less 
extent, the progress of which is dependent upon the lateral spread 
from that patch as well as upon the intensity with which the arterial 
wall is affected by the disease. On the other hand the more common 
arteriosclerotic affections are not so constant as to the particular 
portion of the aorta in which they locate, and for them it is the rule 
to appear at multiple sites with lesions which are quite distinct and 
unrelated. 

Our attention has been attracted, both from postmortem studies 
and experiment, to the part played by the lymphatics in disseminat- 
ing syphilitic and other infections along the course of i>'arious 
arteries. We have found that the lymphatic channels of the outer 
wall of the aorta form a fairly intricate system which communicates 
with neighboring lymph glands. This system of channels may be 
demonstrated by injection experiments whereby the interlacing 
communications stand out quite prominently. From these injec- 
tion experiments it would appear that the most profuse system of 
channels is found in those positions of the aortic wall which lie in 
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closest relation to the neighboring lymph ghnds, while as a greater 
distance is interposed between the Ijnnph gland and the area pro- 
vided a smaller number of lymphatic vessels is to be demonstrated, 
ibis IS particularly evident in the descending thoracic aorta where a 
portion of the aortic wall is free and unattached, whereas its posterior 
and lateral portion lying close to the i’'ertebral column is in close 
proximitj'' to the lymph glands of this region. 

If we follow the aorta from its beginning we find that its first 
portion lying within the pericardial sac appears to have lymphatic 
channels in common with the pericardium as it is reflected over it. 
Macroscopic Ijunph glands have not been demonstrated between 
the pericardium and the aortic wall. Directly over the pericardial 
sac where it is reflected from the aorta to become the parietal peri- 
cardium, and lying along the left lateral border of the ascending aorta 
are a group of lymph glands which communicate with other glands 
in the anterior mediastinum and which, furthermore, supply this 
first portion of the aorta. In this region the anterior and left border 
of the aorta appears to have a richer supply of Ijnnphatic vessels 
than the right border. About the arch of the aorta there are a 
number of ijunphatic groups, each of which has abundant communi- 
cations with the aortic wall. The ascending arch has lymphatic 
connections particularly with glands in the anterior mediastinum, 
while the transverse arch has a drainage both to the mediastinal 
glands and to those about the right border of the trachea. The 
descending arch receives lymphatics from the glands along the left 


border of the trachea as well as from the glands at its bifurcation. 
As we pass to the descending thoracic aorta we find a variable 
number of lymph nodes lying along the border of the aorta and 
particularly on the right side. The Ijmph channels from these 
nodes form a plexus about the exit of the intercostal arteries and 
advance in single lines aroimd the anterior and free portion of the 
aortic wall. In the abdominal aorta an intricate plexus of lymph 
cliannels is found in the region of the celiac axis which supplies 
fairly uniformly the aorta in its entire circumference. In the lower 
portion the aorta receives a rich supply of Ijonphatics from the 
retroperitoneal Ijmph glands which lie along each border of the 
aorta. These Ijmphatic channels of the aortic wall lie for the most 
part in the adventitia, in close relation to and following the course 
of the fine nutrient vessels which are found in this structure. As 
the denser portion of the aortic wall is approached the Ijmphatic 
vessels become fewer in number and extend only as very fine struc- 
tures into the adventitia as it adjoins the media. The one feature 
tliat is striking is that the Ijunphatic supply of the aprtic wail is not 
uniformly disposed. In certain portions a much neher supply of 
hmphvessels can be demonstrated. These ramify m an arborescent 
or stellate manner, leaving other portions of the aortic wall with a 
more meager distribution. 
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To determine tlie part played by the lymphatics in conveying 
infection about the arterial walls, bacteria were inoculated into the 
loose tissue of the mediastinum of rabbits. The organisms used 
Avere varieties of streptococci, chiefly of the viridans group. In these 
experiments it was found that the microorganisms after setting up a 
localized reaction at the point of inoculation migrated in various 
directions, most rapidly along the flow of the lymph to the neighbor- 
ing glands. Gradually, however, the dissemination was of a retro- 
grade character, ivhereby the microorganisms followed the lymph- 
atics into the various tissues in the vicinity. Thus, the infection 
was found to follow the fine channels passing about the aorta as 
well as the structures at the hilus of the lungs. In the rabbit, how- 
ever, the Ijnnphatics are not nearly so numerous about the aorta as 
they are in man. The small sized aorta in these animals is poorly 
supplied by vasa vasorum which penetrate to the media, but the 
adventitial vessels are ivell marked. Yet, the results of the experi- 
ments Avere sufficiently clear to indicate a distribution of the infection 
bj'- way of the lymphatics to the large vascular trunks of the thorax. 

A similar but clearer evidence of the lymphatic distribution of 
infection was obtained in man. It v'^as found that in the severe 
cases of pneumonia coming to autopsy an almost constant infection 
of the glands of the anterior mediastinum Avas to be noted. Under 
these conditions the lymphatics stand out prominently, the glands 
are swollen and succulent, and great chains of them can be traced 
along the trachea and its bifurcation, as well as beloAV the arch of 
the aorta. The tissues are usually loose and edematous, and if the 
autopsy has been held shortly after death the subject is a favorable 
one for demonstrating by the injection method the course of the 
lymphatics. But more than this, the infecting agent, the pneumo- 
coccus, may be isolated from the tissues along the course of the 
lymphatics and even up to and in the tissues of the outer portion of 
the aortic wall. Such infections in the aortic wall have previously 
been demonstrated by Andreives, and are in accord with our own 
previous studies in which inflammatory reactions have been ob- 
served to follow the course of the nutrient vessels in typhoid fever, 
acute rheumatic fever, pneumonia and sepsis. In other words, those 
inflammatory reactions which we have described as types of acute 
non-suppurative mesarteritis are the result of infection by A’^arious 
bacteria localizing upon the aortic Avail by way of the U'^mphatics. 

Further examples, illustrating the progress of a bacterial virus 
along the periarterial lymphatics, are readily at hand. The impor- 
tance of these perivascular channels is also illustrated in the spread 
of the infection in periarteritis nodosa where it may be shoAvn that 
the involvement of an artery results from the passage of the infection 
along the Ij^mphatics to the ramifications of that particular artery. 
We were able to obserA^e this in two cases in which the hepatic artery 
Avith its branches was the seat of an acute progressiA^e inflammatory 
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lesion. _ In a like manner one can readily follow the perivascular 
migration of infection in ^e arteries of the meninges. Here it will 
be found that the infecting agent and the inflammatory exudate 
progress along the course of the meningeal arteries as they lie 
embedded in tissue and that this reaction in the Ijmph spaces pre- 
cedes the appearance of the exudate in the larger spaces or caverns 
of the meningeal folds. Likewise, and of better illustration, is the 
similar reaction which follows the course of the nutrient vessels 
passing from the meninges into the brain substance. Similarily the 
importance of the lymphatic channels, particularly of those sur- 
rounding the nutrient vessels of tissues, may be cited in reference to 
the myocardium and kidney. These are of course common observa- 
tions, but for the most part we have not been recognizing their 
importance from the view-point of the further dissemination of the 
virus nor from the stand-point that when the infeetious agent is in 
such close proximity to arteries of various sizes, actual infection of 
the arterial n'all is liable to occur. 


If we again revert to our problem respecting the localization of 
infection in tlie aortic wall we must emphasize these three anatom- 
ical conditions: (1) as we have pointed out, that there are certain 
regions along the course of the aorta in which the arrangement of 
the Ijmiphatic channels is more complex and their number far greater 
than in other portions; (2) that the aortic wall itself is richly 
supplied with nutrient vessels, the vasa vasorum, each of which 
has a liberal lymphatic drainage following its course; and (3) that 
these lymphatics are in direct association with the larger lymphatic 
system which surrounds the aorta as a whole and which has two 
large drainage beds, one in the thorax and one in tlie abdomen. 
It is in relation to these drainage beds tliat the syphilitic virus 
comes to be distributed to particular segments of the aorta. 

The route followed by an infection and the advance of the reaction 
from one tissue to another can be followed much more readily when 
the invasion is due to bacteria causing acute responses tlian ivhen 
the reactions are more chronic and come under observation only in 


the later stages of the lesions. This is particularly true in the case 
of sj’philis, in which we rarely recognize the earliest metastatic 
lesions. S 3 'philis of the aorta has rarelj' been observed at a time 
before the tj^pical clianges of tlie inner or intimal surface are quite 
distinct. Under these conditions we must appreciate that the 
syphilitic process of the vessel wall is quite late and advanced, while 
many of the reactions involving different structures in the infection 
have been obliterated by the secondary fibrosis. Nevertheless, with 
some care the track of the reactions may still be followed botii 
within the vessel wall and in the surrounding tissue. In a few cases 
we attempted to follow the relation of the inflammatorj' process 
as it made its way along the vasa vasorum from the pcnartcnai 
structures to the ^^essel wall proper. Under these conditions it vas 
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not difficult to demonstrate a chronic mediastinitis which, though of 
very irregular distribution, nevertheless had a distinct course along 
lymphatic channels to and from the mediastinal lymph glands. 
These inflammatory processes appeared mild in degree and would 
not have attracted attention save that in following the channels 
more closely it was found that periodic exacerbations occurred along 
their track. A varying amount of fibrosis was the outcome of the 
reaetion. Where the more aggravated responses led to local cellular 
infiltration occasional true gummata appeared. It was, however, 
quite unusual to find marked gummatous destruction of the medi- 
astinal tissues; in fact, we haAm observed this in only one instance. 
The Ijmiph glands themselves may respond in the earlier stages of 
the disease by hyperplasia, but we have found it unusual for these 
glands to enlarge to such a degree that they would clinically or even 
pathologically attract attention. During the subsequent process of 
the syphilitic infection the diffuse fibrosis that is observed in the 
mediastinum also occupies in some degree the lymph nodes. 

By thus localizing in the mediastinum the syphilitic virus has an 
opportunity of attacking to greater or less degree the important 
visceral contents of this division of the thorax. The most accessible 
and important structure is the aorta. The heart itself is peculiarly 
isolated so that, although it has an extensive lymphatic drainage, 
it has no dominant compensatory lymphatics advancing upon it 
from the parietal pericardium. The only region in whieh accessory 
lymphatics become available is at the base where the parietal peri- 
cardium is reflected directly upon the great vessels. The trachea 
and large bronchi, which lie in elose relation to the lymphatic system 
of the mediastinum, show a considerable immunity to the localiza- 
tion of the syphilitic virus. The ascending limb and arch of the 
aorta, on the other hand, are themselves surrounded by a network 
of lymphatic and bloodvessels and present a vulnerable tissue for 
the spiroehete. Thus with the localization of the syphilitic virus in 
the rich lymphatic bed of the thorax, it becomes almost eertain 
that the infection will also involve the tissues of the aorta. 

The close relation between the luetic inflammatory processes of 
the mediastinum and those of the aortic wall is also shown in the 
late fibrosis which leads to such unusual thickening of the arterial 
coat and which, furthermore, binds the aorta firmly in its medi- 
astinal bed. The thickening of the aortic wall, when involved in 
syphilis is the result of a connective tissue overgrowth in part 
situated in the intima and media but for the most part lying in the 
adventitia and binding this structure to the neighboring periarte- 
rial tissues. Syphilitie aortitis has always an associated syphilitic 
periarteritis. As previously stated,- we do not often have the 
opportunity of tracing the early inflammatory responses which 
communicate between the mediastinum and the aortic wall, but 
there is always the evidence in the late cases of reparative fibrosis 
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Y’hicli distorts the vascular structures. Of course in the presence of 
aneurj^sm, one must be guarded in distinguishing the fibrosis which 
has resulted from the syphilitic virus from that which has resulted 
secondarily to the presence of aneurj^sm from mechanical irritation. 

Though we feel confident of the important part played by the 
IjTiiphatic S3’’stem of the thorax in localizing syphilis to distinct 
portions of the arterial wall^ it is not clear as yet why and in what 
manner the virus finds its way to this particular region of the body. 
By analogy and in comparison wdth certain other infections, it is 
probable that the systemic distribution of the spirochete is accom- 
plished by the blood stream. As with other infections, certain tissues 
and structures are more receptive for the metastatic infection than 
others. In some instances the localization of the infection may be 
associated with trauma, but this can hardly be a factor within the 
chest. Up to the present time animal experimentation has given 
no clue suggesting the reason for the thoracic metastasis in man. 
It is probable that the selection of the mediastinum by this infection 
is bound up with the question of the biological properties of the 
microorganism and the favorable conditions presented by particular 
tissues for its growth. 


CARDIAC DYSPNIlA.i 
By Francis W. Peabody, jM.D., 

BOSTON. . 

(From the Medical Seri-ice of the Peter Bent Brigham Hospit-al and the Department 
of Medicine, Han'ard Medical School.) 

Each of the milestones reached in the continually advancing 
progress of clinical medicine corresponds closely to some forward 
step taken in what have come to be known as the "fundamental 
sciences. ” A new technical method or a new point of view which 
opens a fresh way of approach in anatomy, physiology, chemistry, 
or biology is quicldy seized upon by the physician in the hope that it 
may prove to be an addition to his armamentarimn which ill aid 
him to gain new knowledge of disease— its mechanism, its recognition, 
and its cure. The era inaugurated by \irchow ga^ e to us as accurate 
a conception of the pathological morphology of the commoner dis- 
eases as the methods thus far developed would allow, and the last 
decade in clinical medicine has belonged essentially to biologj' and 
physiology. The study of dead form has largely given ^^■ay to the 
rtudy of living processes, the growth of mieroorgamsms and the 
abnormalities of function produced in cells and organs under 

1 Lecture dcUvered before the Har%-cy Society of Ne^ York, M.-irch 17. 101/. 
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various conditions of disease. ■ The significant role played physi- 
ology is manifest in many fields of clinical medicine, and the applica- 
tion of the methods and instruments of the physiological laboratory 
to the study of patients in the wards has broadened and in some 
instances revolutionized our conception of human pathology. 

In scarcely any field has this affiliation between physiology and 
clinical medicine produced more interesting and stimulating results 
than in the study of -the respiration. The application of modern 
methods permits the accurate determination of oxygen consump- 
tion, carbon dioxide production, the respiratory quotient, and heat 
production. With their aid we are rapidly gaining insight into 
the more fundamental changes of the intermediary metabolism 
which are met with in disease. The adaptation of recent physio- 
logical researches on the chemical control of the respiratory center 
has led directly to the use of methods for determining the carbon 
dioxide content of the alveolar air in the study of disease. From 
this and from analogous methods we have learned much about those 
pathological conditions in which acidosis is a significant feature. 
Neither in the study of the gaseous exchange nor of the alveolar 
air, however, is the interest focussed primarily on the respiration 
itself. Just as the urine is of value in the investigation of nitrog- 
•OTous metabolism because of the end-products which it contains, 
I^^he expired air and the alveolar air are chiefly of interest because 
<^6^ ser^'■e as indices of the intermediary metabolism. The respira- 
tiondtself, the various forms which may occur in disease, the factors 
Vdii(^h may influence it and limit its efficiency — these have occupied 
^cmimratively little attention. It is to some of these changes, and 
ihox^ especially to a consideration of the causes of the dyspnea 
occurs in association with heart disease, that the present 
p&mv is directed. 

(ipBefore proceeding to a discussion of those factors which enter into 
production of dyspnea, it will be well to state briefly the exact 
y^nfficance of the term itself. As ordinarily used the word is applied 
loosely to various abnormal types of respiration. Thus not infre- 
quently rapid breathing or tachypnea is referred to as dyspnea, 
while even more often the increase of rate and depth of respiration 
which constitutes hyperpnea is characterized as dyspnea. Neither 
conditibn is, however, necessarily synonymous with dyspnea. 
Dyspnea, as the derivation of the word indicates, is a difficult or 
labored breathing, and there is implied in it an element of sub- 
jective discomfort. Hyperpnea, on the oljher hand, merely signifies 
an increase above the normal value for the subject at rest in the 
volume of air breathed. Such an increase of the pulmonary venti- 
lation, or, as it is commonly called, of the minute-volume of air 
breathed, may be due to a more rapid respiration or to a deepening 
of the respiration, but usually both factors take part in it. Whether 
or not in any given instance the hyperpnea will amount to a true 
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dyspnea depends on the degree to which the pulmonary ventilation 
is increased, and on the ability of the subject to raise his minute- 
volume to that degree easUy. As vill be seen, anything which pre- 
vents a person from increasing his pulmonary ventilation in a normal 
manner will be an element in increasing his tendency to dyspnea. 

It is extremely difficult to analyze with accuracy the fundamental 
cause of the subjective sensation which we know as dyspnea. How 
much is it due to fatigue of the muscles of respiration? How 
much is it due to a fimctional insufficiency of the respiration result- 
ing in an inadequate oxygen supply to the tissues and an incomplete 
removal of the waste products of metabolism? Without doubt both 
factors are involved, and one is confronted by a vicious circle, in 
which waste products accumulated in the cells and blood augment 
the stimulus to the respiratory center, and this in turn makes still 
greater demands on the already tired muscles of respiration. 

In a general consideration of the respiration it is customary to 
subdivide the subject into two broad phases — ^the external respira- 
tion and the internal respiration. The former depends largely on 
the lungs, and the essential feature of it is that the pulmonarj'- 
ventilation shall be such as to supply oxj’^gen to the blood in the 
amounts required by the metabolism of the body and to provide for 
the' proper removal of the w^aste carbon dioxide. The internal 
respiration in which the circulation plays a prominent role is con- 
cerned with the excliange of gases between the blood and the cells 
of the body. It is clear that if either the external or the internal 
respiration is inadequate to the task imposed upon it, dyspnea may 
result. Even when the external respiration produces a blood which 
is wholly normal as it leaves the lungs, there may be an improper 
gaseous exchange between the blood and the tissues owing to an 
imperfect internal respiration. Of the internal respiration, which 
is possibly the more fundamental phase of the respiration, physio- 
logists and chemists know but little, and of its pathology clinicians 
know, if anjq;hing, somewhat less. The methods for studying even 
so gross a feature as the rate of the blood-flow are still imperfect, 
and chemical analyses are limited to blood from the peripheral 
vessels. The wdiole field of the internal respiration must therefore, 
for the present, be left open, and we shall be restricted to a dis- 
cussion of tlie conditions affecting the external pulmonary respira- 

tion. . , 

One of the chief factors whicli have aroused interest m the study 
of the respiration in disease has been the recent advance made m 
our Icnowledge concerning the normal control and regidation of the 
respiration. The old discussion among physiologist as to the 
nature of the stimulus to the respiration was in a large degree settled 
by the classical paper of Haldane and Priestley,^ which showed that 

! Jour. Physiol., 1905, xxxii, 225. 
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carbon dioxide is the essential stimulus, and indicated the extreme 
sensitiveness of the respiratory center in that a rise of 0.2 per cent, 
of the carbon dioxide content of the alveolar air caused the ventila- 
tion to be doubled. Subsequent investigations have tended to 
broaden this conception, and to Winterstein^ and Hasselbalcli'* is 
due the chief credit of demonstrating that the_ respiratory center 
responds not to carbon dioxide alone but to any increase of the acid 
radicles in the blood. 

Since the presence of carbon dioxide and of other acids in the 
blood depends in general on the chemical processes in the body, it is 
evident that the basic factor in the regulation of the respiration is 
the metabolism. The respiratory center controls the movements 
of the lungs and regulates them so that the pulmonary ventilation 
keeps pace with the metabolism. In a normal individual at rest a 
minute-volume of approximately 5 liters of air suffices to remove the 
excess of carbon dioxide, and to supplj'' sufficient oxygen for the 
needs of the body. If, however, the subject walks about the room 
his metabolism rises, more carbon dioxide is formed, the respiratory 
center is more highly stimulated, and the pulmonary ventilation is 
increased. The rise in metabolism associated with the walking may 
require an increase of the minute-volume of air breathed to three 
or four times its resting value in order that the needs of the tissues 
for a proper gaseous exchange may be met. Such an increase in 
minute-volume is easily brought about by increasing, the rate and 
depth of breathing, and, indeed, a normal person is hardly conscious 
of any change in his respiration when he is breathing 15 liters a 
minute. With severe exercise the metabolism rises much higher, 
and in addition to the carbon dioxide formed, RyifeP has shown that 
lactic acid may be produced. Here, then, is an additional stimulus 
to the respiratory center. In an attempt to determine how great a 
pulmonary ventilation normal persons were capable of, a series of 
observations have been made in association with Mr. F. C. Hall 
and Miss B. I. Barker. The experiments consisted in having young 
men — doctors and medical students — ride on a stationary bic3^cle 
until they were forced to stop on account of shortness of breath. 
Some of the subjects were athletes in excellent training while others 
were accustomed to sedentary life. The subjects breathed through 
mouth-pieces and valves were used to separate the inspired from 
the expired air. The expired air was passed through a Bohr air 
meter and its volume measured for each half-minute of the time 
during which the subject was riding. The rate of the respiration 
was counted from a continuous pneumographic record. The data 
obtained over each half-minute consisted of the respiratory rate, 
the total volume of air breathed, and the average volume of each 

3 Arch. f. d. ges. Physiol., 1911, cxsxviii, 167. 

< Biochem. Ztschr., 1913, xl%a, 403. 

5 Barcroft: The Respiratory Function of the Blood, Cambridge, 1914, p. 239. 
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indi\adual respiration. While there was a certain amount of varia- 
tion among the different individuals in that some tended to greater 
increase of rate and others to greater increase of the depth of 
breathing, a number of interesting facts were elicited. Over the last 
minute and a half of the ride, thus when dyspnea was most marked, 
and just before having to stop, the minute-volume of air breathed 
ranged from 47.6 to SO liters. The larger minute-volmnes were, of 
course, in general found in the larger individuals. Comparing these 
figures with the minute- volume at complete rest it is found that these 
normal subjects could increase their pulmonary ventilation on an 
average of 10.7 times above the resting value. This gives a fairly 
accurate idea as to the great adaptability of the respiratory mechan- 
ism^ to any demands that may be put on it, and one has a quanti- 
tative value for what we may call the “pulmonary reserve.” Since 
the high minute-volume depends on an ability to increase the rate 
and especially the depth, of respiration it is not surprising to find a 
close relation between the highest minute-volume and the vital 
capacity, or the volume of air which can be expired after the greatest 
possible inspiration. There is also a relation between the volume of 
the individual respiration and the vital capacity, and it is rather 
striking that the deepest respirations while riding averaged only 
33 per cent, of the Altai capacity. Curiously enough no definite 
differences Avere observed in regard to the respiratory mechanism 
between the trained and the untrained subjects. A point of con- 
siderable interest was the great difiSculty experienced in making the 
subjects highly dyspneic, because they tended to stop riding on 
account of muscular fatigue rather than on account of shortness 
of breath. This was in part due to the fact that they were using 
muscles imaccustomed to heaA^y work, but it showed that in general 
the respiratory mechanism can normally adapt itself to any grade of 
metabolism that the body can produce. 

Normally, then, “the pulmonary reserA-e” is so great, and the 
minute-Amlume of air breathed can be so easil}’^ raised to many 
times the A'olume at rest, that dyspnea is only noticeable under 
conditions of rather seA^ere exertion. What, lioAveA'er, are the 
factors which tend to decrease the “pulmonary reserA^e” or to make 
a person more readily subject to dyspnea? What must one consider 
as possible elements in the cause of any pathological dyspnea? 
Since the “pulmonary reserA^e” depends on the relation betAA-een the 
minute-Amlume of air breatlied at rest and the highest minute-A’olume 
which the subject is capable of breathing, it will be greatest if me 
minute-A-olume at rest is low. Thus, first among the factors aa hich 
may cause an abnormal tendency to dyspnea are those conditions 
whicli produce a high minute-A'olume at rest. Chief among these 
are an increase of metabolism and the presence of an acidosis. 
Secondh% there are the factors Avhich limit the ability of the subject 
to meet a demand for a higher pulmonarA- ventilation, bince an 
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increase in minute-volume depends on an increase of rate and 
depth of respiration, it is evident that a high initial respiratory rate, 
and more especially anything which interferes with deep breathing, 
will tend to reduce the pulmonary reserve. Finally, it will be seen 
that still other conditions probably underlie the type of dyspnea 
which is associated with periodic breathing. 

From this point of view, then, we may approach the question of 
heart disease in an attempt to determine whether or not these 
possible factors are present, and in how far they may be considered 
as elements in the production of dyspnea. It is important to 
appreciate that dyspnea is one of the commonest sjTnptoms met with 
in patients suffering from cardiac disorders, and that it appears in a 
considerable variety of clinical conditions. We shall therefore expect 
to find that the causes of dyspnea are not necessarily the same in 
different cases, and that while the symptom has a comparatively 
simple basis in certain instances, in others it is complex and depends 
on a number of interacting factors. The dyspnea which is noticed 
on ascending stairs by a subject ivith a compensated valvular lesion 
is quite a different thing from the continuous dyspnea of the same 
person when in a state of acute decompensation, and this in turn 
may have different underlying elements from the dyspnea of the 
patient with cardiorenal disease or the nocturnal attacks of par- 
oxysmal dyspnea seen in an old man with chronic myocarditis. 

Let us first consider the question of the metabolism in cardiac 
disease. The most satisfactory study of the basal metabolism in 
patients with heart disease was carried out at Bellevue Hospital, 
"New York, in the calorimeter of the Russell Sage Institute of Path- 
ology by Du Bois and Meyer in an investigation in which it was my 
privilege to take part.® Of fundamental importance was the demon- 
stration by means of the close agreement between the methods of 
direct and indirect calorimetry, as well as by the finding of respira- 
tory quotients which were within the normal limits, that the inter- 
mediary metabolism in heart disease follows a normal course. 
Sixteen patients were studied. The results showed that in compen- 
sated cardiac disease the metabolism is perfectly normal. Of 12 
patients, on the other hand, who had some degree of dyspnea at 
the time they were studied 3 showed a normal metabolism and 9 a 
metabolism that was distinctly above normal. In 5 of the latter 
the metabolism was increased from 25 to 50 per cent, above the 
normal. The cause of the rise in metabolism is not evident. These 
and other more recent observations from the same source'^ indicate 
that it is not a necessary accompaniment of dyspnea, that it cannot 
be attributed to acidosis, and that it bears no definite relation to the 
level of the nitrogen in the blood. The subject has been further 
investigated in the medical laboratory of the Peter Bent Brigham 

' Peabody, Meyer and Du Bois: Arch. Int. Med., 1916, xvii, 980. 

^ Aub and Du Bois: Arch. Int. Med., 1917, xix. Part 2. 
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HospitaP m association with Dr. J. A. Wentworth and Miss B. I 
Barker. The indirect method of calorimetry was used, the apparatus 
consistmg essentially of a large Tissot spirometer for the collection 
of the expired air and the Haldane portable gas analysis apparatus. 
By this method data are obtained regarding the minute-volume of 
air breathed which are lacking in the observations made with the 
large bed calorimeter. The results of the metabolism determi- 
nations in 24 instances agree essentially with those at the Sage 
Institute. ^ They confirm the fact that in persons with mild grades 
of heart disease, in whom the lesion is comparatively well compen- 
sated, the metabolism is within normal limits, and they demonstrate 
again that in more severe cases, with or without dyspnea at the time 
of observation, the metabolism is variable, being frequently normal, 
but in some instances as much as 40 per cent, above normal. In 
only 2 cases was the heat production more than 25 per cent, above 
the normal, however, and, in general, the rise in basal metabolism 
is neither a constant nor a particularly significant feature. Of more 
immediate interest in the study of dyspnea are the observations on 
the minute-volume of air breathed. These show that while patients 
with mild cardiac lesions, and only a slight tendency to dyspnea, 
breathe a normal minute-volume of air, usually between 5 and 6 
liters, the more severely affected patients who are either dyspneic 
while at rest, or who become so on very slight exertion, tend to have 
a considerably higher minute-volume. In this group of subjects 
the minute-volume at rest ran as high as 11.6 liters, while the average 
in 12 patients was 8.22 liters. There is, moreover, no definite rela- 
tion between the minute-volume and the metabolism, and a high 
minute-volume may be found in a subject whose basal metabolism 
is wholly normal. A similar increase in the minute-^mlume has 
been reported by Beddard and Pembrey® and by other observers. 

As to the cause of this increased minute-volume associated with a 
normal metabolism we have no absolute proof, but there is a very 
suggestive relationship between the raising of the minute-volume 
and the decrease of the vital capacity of the lungs. Practically all 
cardiac patients with a vital capacity of less than 60 per cent, of the 
normal (see below) show a high minute-voliune, and a similar 
observation has been made in a case of pleural effusion. The 
decrease in the vital capacity of the lungs is probably associated with 
a lessening of the area of the respiratory surface, as, for instance, 
by the production of atelectasis by collections of fluid in the pleural 
cavity. The dead space, consisting of the nasopharynx, trachea, and 
bronchi, would not necessarily be affected and the resulting decrease 
in the respirator\- surface, with a relative increase in the dead space, 
would bring about a rise in the actual minute-volume of air breathed 

‘Peabody, Wentworth and Barker: Arch. Int. Med., 1017, xs, 4eS. 

> British Med. Jour., 190S, ii, 680. 
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ill order that the alveolar ventilation, which is after all the essential 
thing, should remain constant. 

In patients with severe manifestations of eardiac disease, then, an 
increase of the minute-volume of air breathed while at rest is very 
commonly present, whether or not there is any associated rise in the 
basal metabolism. In such cases the high initial minute-volume 
will be a factor in the production of dyspnea in that it limits the 
“pulmonary reserve.” By diminishing the difference between the 
volume of air breathed at rest, and the maximum volume the 
subject is capable of breathing, it makes him more readily suscep- 
tible to the production of dyspnea. 

Let us turn to the consideration of a second condition which 
causes an increase in the pulmonary ventilation, and which may 
thus act as a factor in the production of dyspnea in much the same 
manner as an increased metabolism. This is acidosis. The respira- 
tory center is excessively sensitive to a shift in the reaction of the 
blood, and any considerable accumulation of acids in the blood 
stream causes a greater activity on the part of the lungs. Indeed, 
the production of hyperpnea is perhaps the most characteristic 
effect of acidosis. 

In the recent enthusiastic attention which clinicians have accorded 
to the subject of acidosis the condition has been held responsible 
for a great variety of symptoms. It is not to be wondered at, then, 
that the relation of acidosis to dyspnea is a problem which has 
given rise to much conjecture and to a considerable amount of experi- 
mentation. Some observers, notably Lewis and his co-workers, “ 
regard acidosis as one of the chief factors in the dyspnea seen in 
elderly persons with weak hearts and usually with kidney involve- 
ment — essentially the cardiorenal group. It is important therefore 
to examine in some detail into the conditions associated with cardiac 
disease in which acidosis is present and to consider in how far it may 
be regarded as responsible for the production of dyspnea. 

As regards pure cardiac disease, one may state, as the result of 
many observations on the carbon dioxide content of the blood and 
alveolar air, that there is no evidence indicating the presence of an 
acidosis in compensated cases. In patients with pure cardiac 
disease in a state of acute decompensation the question is less 
simple to answer. Not infrequently the alveolar air analyses show 
a low carbon dioxide tension, while the blood analyses show a normal 
or high tension. With the regaining of compensation, and usually 
with the disappearance or continuous dyspnea, so that the patient 
is comfortable while at rest, the alveolar carbon dioxide rises quickly 
and the relation between the blood and the alveolar carbon dioxide 
becomes normal. How is this to be interpreted? It is possible that 
in these aeutely sick persons the samples of alveolar air are not 
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reliable, but this explanation is hardly satisfactory, and it is much 
more likely that the condition is a real one. Peters, who has studied 
the question at the Presbyterian Hospital, and who has found the 
carbon dioxide content of the blood considerably higher than that 
ot the alveolar air, concludes, and most probably correctly, that there 
is an interference with the passage of carbon dioxide from the blood 
into the alveolar air. There is thus an accumulation of carhon 
dioxide in the blood and an acidosis in which an excess of carhon 
dioxide is the essential feature. The possibility of the presence of 
other abnormal acids due to incomplete oxidation, a condition 
similar, to the acidosis of asphyxia, cannot he definitely excluded; 
but at any rate, in the production of dyspnea in pure cardiac disease, 
acidosis is a factor which only occurs in the most severely decom- 
pensated cases, and its influence in cases which recover is of short 
duration. 

In cases of cardiac disease associated with renal insufficiency, 
on the other hand, the role played by acidosis is much more signifi- 
cant. Sellards'^ and Palmer and Henderson’® showed the frequency 
with which acidosis occurs in chronic nephritis, and Straub and 
Schlayer’^ described the low^ alveolar carbon dioxide tension in 
uremia. Observations in our own laboratory have confirmed this 
work and helped to indicate the close relationship between acidosis 
and renal function.'® In general, cases of chronic nephritis with a 
normal phthalein output show no signs of acidosis; with the failure 
to excrete phthalein satisfactorily an acidosis develops which shows 
itself by an increase in the “alkali-tolerance test;” and when the 
phthalein output has fallen to zero there is often a degree of acidosis 
sufficient to cause a fall in the carbon dioxide tension of the alveolar 
air. The recent work of Marriott and Howland'® shows that the 
acidosis is due to the inability of the kidney to excrete acid phosphate. 

A study of numerous cases of renal and cardiorenal disease shows 
that in the advanced stages, before and after the onset of uremia, and 
even just before death, the alveolar carbon dioxide tension is usually 
not below 25 mm. This is in itself not a sufficient drop to cause a 
marked hyperpnea. Indeed, in diabetes the increase in ventilation 
due to acidosis is not particularly noticeable until the carbon 
dioxide tension is approximately 15 mm. Considering therefore the 
comparatively mild grade of acidosis usually met with in clironic 
nephritis, one must hesitate to attribute to it too great a significance 
in the production of dyspnea. • Occasional rare cases of nephritis 
present the clinical picture of coma and air hunger just before death 
and simulate diabetic coma. In these the carbon dioxide tension is 

Am. Jour. Physiol., 1917, xliii, 113. 
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about 10 mm., and the air hunger may be relieved by alkali. Thus 
in a very small group of cases the acidosis may be the direct cause 
of a hyperpnea which is sufficient to produce dyspnea. 

If, however, the acidosis which is commonly met with in chronic 
nephritis is not of itself intense enough to cause dyspnea it is by no 
means true that it is a factor to be ignored. Its significance may be 
made clear by some experiments carried on at the Peter Bent Brigham 
Hospital,^^ Avhich were devised as a means of studying the production 
of dyspnea in normal subjects and in persons with cardiac disease. 
In order to avoid the dangers and difficulties attendant on the 
production of dyspnea in persons with heart disease by exercise, and 
to allow of the investigation of comparatively sick patients in bed, 
the dyspnea was produced bj'" a continually increasing percentage of 
carbon dioxide in the inspired air. The subjects breathed through 
valves separating the inspired from the expired air. The expired air 
passed through a plethysmograph which was calibrated so that its 
movements, recorded on the smoked drum of a kjTOograph, gave an 
accurate index of the volume of each respiration as well as of the 
rate of respiration. The total ventilation for each minute could 
thus be calculated. After leaving the plethysmograph the expired 
air was rebreathed by the subject. The carbon dioxide tension of the 
inspired air rose progressively during the experiment and its per- 
centage was determined by the analysis of samples taken at frequent 
intervals. As the result of a series of observations it was found that 
in normal individuals a given percentage of carbon dioxide produced 
a fairly constant rise in the pulmonary ventilation. Thus when the 
inspired air contained from 4.2 to 5.4 per cent, of carbon dioxide the 
miniite-volume of air breathed was approximately twice what it 
was at the beginning of the experiment. Exactly the same relation- 
ship was observed in most patients with cardiac and r.enal disease. 
Their response to carbon dioxide fell into the normal limits. In a 
number of cases, however, in which the alveolar air showed evidence 
of an acidosis, abnormal findings were met with. Instead of the 
pulmonary ventilation being doubled by 4.2 to 5.4 per cent, carbon 
dioxide it became doubled when only 2 to 3 per cent, of carbon 
dioxide was breathed. In other words these patients were unusually 
sensitive to the stimulus of carbon dioxide and it required much less 
than normal to cause a considerable increase of the pulmonary 
ventilation. That this effect was actually dependent on the acidosis 
was demonstrated by performing the experiment again after enough 
alkali had been given to overcome the acidosis and to bring the 
carbon dioxide tension of the alveolar air back to its normal A^alue. 
Under these circumstances the patients reacted just like normal 
subjects. The explanation of these results is simple. With the 
development of the acidosis the so-called “ buffer action” of the blood 
becomes diminished and the addition to it of small amounts of carbon 
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dioxide whicli under normal circumstances would produce little 
change in reaction, causes enough shift in reaction to stimulate the 
respiratory center. It seems fair to conclude from these experiments 
that while the degree of acidosis which is commonly met with in 
patients with cardiorenal disease is not sufficient to cause any decided 
increase^ in the pulmonary ventilation, nevertheless, it may render 
the patients unusually susceptible to the production of dj'spnea, 
and it is to be regarded as one factor in causing them to become short 
of breath^ on exertion.^ In severely decompensated cases, even the 
comparatively slight increase in the pulmonary ventilation while 
at rest may be sufficient to make the difference between comfort and 
discomfort in breathing. There is then a rational basis for the 
administration of alkali to patients with acidosis, and in certain cases 
definite relief of sj’^mptoms may be observed. 

Having discussed briefly the two cliief conditions which cause an 
increase of the pulmonary ventilation, let us now turn to the means 
by which the body responds to a demand for a higher minute- 
volume of respired air, and consider in what way these may be 
affected in heart disease. Such an increase in the minute-volume 
of air breathed is brought about by an increase of the rate or of the 
depth of breathing. • 

We may first give attention to the question of the depth of respira- 
tion and observe in how far a limitation in the capacity to breathe 
deeply is to be regarded as a factor in the production of dyspnea 
in heart disease. In the experiments just described in which the 
subjects were made dj^spneic by rebreathing air containing increasing 
amounts of carbon dioxide, one striking difterence was noted between 
the normal subjects and the patients who had cardiac disease.'® 
While the former did not become extremely dyspneic imtil they were 
breathing from 60 to SO liters of air per minute, the latter were 
forced to stop when they were breathing only 20 to 40 liters per 
minute. A study of the graphic records of tlie respiration during 
the experiments showed that this difference depended on tlie fact 
that the patients with cardiac disease were unable to increase the 
depth of their respiration as well as the normal subjects could. ^ It 
is obvious that anything which prevents a person from breathing 
deeply is of profound importance as a factor in the production of 
dyspnea, for it immediately limits the extent to which the_ minute- 
voluroe can be raised, and this prevents him from meeting such 
increases of metabolism as he normally could. The inabiht}'^ to 
breatlie deeply was found to correspond to a decrease in the vita 


capacity of the lungs. f i 

It has long been known'^ that the vital capacity of the lungs is 
often decreased in heart disease, but no particular attention has been 
paid to the fact. It seemed, however, that the condition merited 
systematic investigation, and in association vntlx Dr. J. A. Went- 
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worth a careful study of the subject has been made.^o The vital 
capacity of the lungs is the volume of, air that ean be expired after 
the deepest possible inspiration. In our experiments the observa- 
tions were made by having the subject breathe in and out as deeply 
as possible through a rubber mouth-pieee eonnected'with a calibrated 
recording spirometer. The movements of the spirometer were re- 
corded on the smoked drum of a kymograph, and the vital capaeity 
was determined by measuring the length of the line which corre- 
sponded to the greatest expiration and inspiration. In order to 
decide whether the vital capacity of any given patient was normal 
or not it was necessary to have standards for comparison, and since 
no wholly satisfactory data were at hand, observations were made on 
a considerable group of healthy persons. Ninety-sLx normal men and 
forty-four normal women were studied. It was found that standards 
which were sufficiently accurate could be established if the results 
were classified according to sex and according to height. Various 
other factors which influence the vital eapacity of the lungs could 
be fairly negleeted, as they were not particularly significant in the 
group of cases .which we have studied. Thus old age causes a de- 
crease in the vital capacity, but the majority of our patients were at a 
time of life when this did not play an important part. Athletic 
training increases the vital capacity, but this rarely affected our 
results, for in pathological cases it is the decrease that is significant. 
When placed in their appropriate groups according to sex and height 
it was found that 134 of the 140 normal subjects had a vital capacity 
of 90 per cent, or more of the normal figure. 

Having thus established normal standards of the vital capacity 
of the lungs for men and women of different heights, it was possible 
to compare with them the results obtained in patients with heart 
disease. One hundred and twenty-four cases have been studied and 
about 224 records have been made. It is convenient to classify these 
patients according to the vital capacity into four groups, each of 
which presents rather definite clinical characteristics, and it will be 
seen that there is a very close relationship between the decrease in 
vital capacity and the tendency to dyspnea. Briefly summarized 
the results obtained are somewhat as follows : 



Vital 

capacity. 

Number of 

Mortality, 

Symptoms of 
decompensation, 

Working 

Group. 

per cent. 

cases. 

per cent. 

per cent. 

per cent. 

I 

90 + 

25 

0 

0 

92 

II 

70 to 90 

41 

5 

2? 

54 

III 

40 to 70 

67 

17 

39 

7 

IV 

under 40 

23 

61 

100 

0 


Certain cases were tested several times, and, owing to changes in the vital capacity, 
they appear in more than one group. In the “mortality” column they are included 
only in the lowest group into which they fell. “Symptoms of decompensation” 
indicates dyspnea while at rest in bed or on very slight e-vertion. Under “working” 
are included only those actually at work and able to continue. Many other patients 
in Group II were able to work, but they are not included, as they were still in the 
hospital. 

2“ Peabody and Wentworth: Arch. Int. Med., 1917, xx, 443. 
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Group I consists of 25 cardiac patients in whom the vital capaciw 
was 90 per cent, or more of the normal standard. Thus in thes*e 
cases the vital capacity does not fall below the limits found in healthy 
persons. All of^them had well-compensated hearts, and dyspnea 
was scarcely a more prominent s^^mptom in their histories than it 
would be found to be in a similar group of normal individuals. About 
90. per cent, of them were working and the others were limited in 
their activities by cardiac pain or palpitation rather than by 
dyspnea. They were thus nearly all in extremely good general 
condition, and in many the cardiac lesion was merely an incidental 
finding. Group II consisted of 41 cases whose vital capacity was 
between 70 and 90 per cent, of the normal. These patients differed 
from those of the group vdth a higher vital capacity in that prac- 
tically all gave a definite historj'’ of dyspnea on any unusual exertion. 
The majority, however, were able to work, and the rest, with two 
possible exceptions, could lead a satisfactory though somewhat 
restricted life.. Several of them had passed through periods of more 
or less severe cardiac decompensation, and they are to be regarded 
as border-line cases whose activities must be somewhat limited, but 
who, under favorable circumstances, show little evidence of cardiac 
insufficiency. Group III consists of 67 patients in whom the vital 
capacity was between 40 and 70 per cent, of the normal. These 
cases are much more severely handicapped than are the members of 
Group II, and practically all suffer from dyspnea on moderate 
exertion. Those with a vital capacity only slightly above 40 per cent, 
are confined to bed or can do little more than get about the house, 
while those with a vital capacity approaching the upper limits can 
walk fairly easily, but they usually avoid the stairs or hills. Only 
7 per cent, of this group were still at work. Attacks of severe cardiac 
decompensation occur with considerable frequency among these 
patients, and 17 per cent, of the number have died. Group W 
consists of 23 cases with a vital capacity of 40 per cent, or less. All 
of them "were severely decompensated and the majority were con- 
fined to bed. Dyspnea is either constantlj’^ present or it is produced 
by the slightest exertion. The prognosis for patients who fall into 
this group is bad. A few patients whose vital capacity has fallen 
as low as this during their first attack of decompensation have sub- 
sequently recovered so that they could lead a fairly active life, but 
most of them made comparatively little clinical improvement, and 
61 per cent, have died. 

These obsen-ations demonstrate the important role played by 
decrease of the vital capacity in the production of dyspnea in heart 
disease. In a surprisingly accurate manner the degree to whidi the 
vital capacity is decreased corresponds to the tendency to dyspnea. 
Patients who have no unusual tendency to become short of 
breath almost invariably have a normal vital capacity, and those who 
become dyspneic readily have a vital capacity which is depressed 
in accordance with tlie severity of the sjmptom. 
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But Y'hat, it may be asked, is the cause of the decrease of vital 
capacity in heart disease? The answer to this question is that there 
are many causes, some of which are obvious and easj^ to appreciate, 
while others still remain obscure. Anything which interferes with 
the free movements of the lungs, or the entrance of air into them, 
will decrease the vital capacity. Thus pleural effusions, fluid in the 
peritoneal cavity, emphysema, and pulmonary edema may be 
reckoned among the more gross conditions affecting it. These and 
other similar factors seem to explain the more severely decompen- 
sated cases, but there is a large group of patients with slight symp- 
toms in whom the physical examination gives no clue to the reason 
for a decreased Altai capacity. Further investigation into the cause 
of the decreased vital capacity in these subjects is clearly indicated, 
and the work of Siebeck^i points to a promising line of approach. 
His comprehensive studj'’ of lung volumes in heart disease suggests 
that the low vital capacity depends on a change in the elasticity 
of the lungs which results from an engorgement of the pulmonary 
vessels due to back pressure from the left side of the heart. If this 
conception is correct, then the vital capacity of the lungs is an index 
of the state of the pulmonary'' circulation, and as such is of consider- 
able clinical significance. It is probable that in many cases the 
earliest evidence of cardiac insufficiency occurs in the pulmonarj^ 
circuit, but the usual methods of examination afford no means of 
detecting it. One clinical fact Avhich is quite in accord Avith the 
theory that decrease in vital capacity with its attendant dyspnea is 
associated with a disturbance of circulation through the lungs is 
the common obserA^ation that dyspnea is an earlier symptom in 
disease of the mitral vah^es than it is in disease of the aortic valves. 

If this relation between the vital capacity and the tendency to 
dyspnea is generally true Avhen one compares a large series of cases 
AAith someAvhat arbitrarily chosen normal standards, it becomes 
more so AAffien one folIoAvs the individual patient and Avatches the 
changes in the Antal capacity which are coincident AAnth changes 
in the clinical condition. As long as the clinical picture remains 
constant the vitatyapacity is found to be the same, but vdien cardiac 
insufficiency becomes more marked and dyspnea more noticeable 
the vital capacity falls. Similarly, an improvement in the general 
condition and a lessening of the dyspnea is associated Avith a rise in 
the Autal capacity. This parallelism is, indeed, so definite that the 
determination of the Autal capacity seems to assume a practical 
significance. Dyspnea is, of course, only one symptom of heart 
disease, but it is a very common symptom, and it is an important 
one because the degree of dyspnea or of the tendency to dyspnea is a 
A’^aluable index of the state of cardiac efficiency. The clinical records 
of cardiac patients abound Avith statements about dyspnea, but these 
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are always of limited worth, for they are based on either the history 
^ given by the patient or on the gross examination of the physician. 
Dyspnea is, moreover, such a difficult condition to analyze or to de- 
scribe that any objective method which allows one to obtain accurate 
quantitative information regarding it vill ser\^e a useful purpose. 
Such information the determination of the ^'ital capacity appears to 
furnish even if only in a somewhat rough way. In many instances 
the observations have proved to give a more reliable conception of 
the clinical condition of the patient than has been obtained from 
either the historj^ or the physical examination. This, of course, is 
true only in cases in which dyspnea is the presenting symptom, and 
does not hold for the group of patients whose cardiac lesion mani- 
fests itseK by other sjunptoms such as pain or palpitation. However, 
the latter includes only a relatively small number of cardiac cases, 
and in a surprisingly large proportion of cases records of the vital 
capacity give important and helpful data as to the present status and 
the prognosis. They are often of much greater significance than are 
records of the pulse-rate or blood-pressvne, and they seem to be a 
useful, although indirect, index of the cardiac reserve. 

But, as we have already seen, the increase of the minute-volume 
of air breathed which accompanies a rise in metabolism is brought 
about not only by a greater depth of respiration but also by a higher 
rate of respiration. A^ffiat, then, is the relation of rate of respiration 
to the problem of dyspnea in heart disease? The facts are simple 
and well known by all, so that the subject may be briefly dismissed. 
With the exception of the extremely mild cases of cardiac disease, 
which are in a good state of compensation, most instances have a 
respiration rate which is somewhat above normal, and the more 
severely affected the case the more rapid the respiration. Now there 
is, roughly speaking, a maximum rate to which the respiration can 
rise without losing much of its efficiency. The extraordinarily 
rapid breathing seen in some hysterical patients is, of course, 
economically wasteful. The maximum efficient respiratory rate 
will vary considerably in different individuals and under different 
circumstances, but it is interesting for purposes .of comparison to 
note that tlie average highest rate of our normal bicycle riders was 34 
per minute. Assuming some such figure as this for the high limit of 
efficient respirator^’ rate, it is ob\dous that the individual with a low 
initial rate while at rest has a marked advantage. The greater the 
difference between the rate of respiration at rest and the maximum 
rate of efficient respiration the greater is the reserve. Witli an initial 
rate of ten the respiration rate can be raised more tlian three times 
before the maximum of efficiency is reached, but with an initial 
rate of seventeen it can only be doubled. Thus the high rate o 
respiration which is found in severely affected cardiac patients is a 
significant factor m decreasing their reserve and increasing their 
tendency to dyspnea. 
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Having considered some of the general conditions which bear on 
the problem of dyspnea in heart disease we maj'- now turn to a special 
tjTie of respiration which deserves mention both because it is com- 
mon in clinical practice and because its mechanism involves other 
considerations than those which have been as yet discussed. This 
is the periodic type of breathing whidi reaches its highest expression 
in the classical Cheyne-Stokes. respiration. Careful observation, 
and more particularly the studying of records made with the 
pneumograph, impress one with the fact that the association of 
periodic breathing with heart disease is much more frequent than is 
generally recognized. It appears in cardiorenal cases, in aortic 
disease, and in advanced m^mcarditis, and it is most often charac- 
teristically seen in patients who suffer from attacks of nocturnal 
dyspnea. A history of the onset of dyspnea in the evening is often 
given by patients with myocardial weakness, and if they are watched 
it will usually be found that periods of dyspnea alternate with periods 
of apnea. During the apnea the patient dozes off and goes to sleep. 
With the beginning of respiration he arouses a little, and at the 
height of dyspnea he wakes up to find himself intensely uncomfort- 
able and often gasping for breath. His discomfort disappears with 
the cessation of dyspnea, and during the period of apnea he falls 
asleep again. Such attacks are sometimes referred to as “cardiac 
asthma, ” but the name is singularly ill-chosen, for one of the most 
characteristic features of the true asthmatic attack is that the 
breathing is continuously rapid and labored. The volume of air 
expired has been measured in a few cases of mild periodic dyspnea, 
and the total minute-volume has not been found to be remarkably 
high. The chief difiiculty, and the reason for the discomfort, appears 
to be that the patient is breathing only part of the time. The 
periods of apnea may last for half a minute, so that the patient 
is virtually breathing his minute-volume in the remaining thirty 
seconds. If he were to breathe the same minute-volume of air reg- 
ularly over the whole minute much less discomfort would be expe- 
rienced. The volume of the individual respirations rises to much 
above the normal, and since the vital capacity is usually decreased, 
the deepest respirations may approach the maximum of which the 
patient is capable. 

What can one say as to the fundamental cause of this type of 
dyspnea? The question is unfortunately one which remains incom- 
pletely answered, but some facts have been gathered which throw 
light on it. The suggestion has been made that the attacks are 
associated with an acidosis. As opposed to this it is difficult to con- 
ceive of an acidosis of such sudden onset, and, moreover, the typical 
feature of the respiration in acidosis, such as that seen in advanced 
diabetes, is hyperpnea with deep regular breathing. The clinical 
picture is quite different from that of periodic breathing. However, 
to settle the problem more definitely Dr. F. T. H’Doubler has 
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Studied the carbon dioxide content of the blood in a number of cases 
dunng the attack of dyspnea and either before or after it. Some 
r advanced cardiorenal disease showed a 

slight decrease in the carbon dioxide tension, but this was rarely 
below' 25 mm., and not suflScient to account for the dyspnea. j\Iore- 
over there w'as no significant fail in the carbon dioxide tension 
during the attack of dyspnea as w'ould be expected if the attack 
w'ere dependent on a further increase in acidosis. 

Douglas and Haldane^ consider that the essential cause of Cheyne- 
Stokes_ respiration is oxj'gen lack, and they state that “the periodic 
breathing is produced by periodic occurrence and disappearance of 
the (indirect) excitatory effects of want of oxygen, ” which “may 
be due to abnormal deficiency in the alveolar oxygen pressure” or 
“to effects on the circulation of changes in the breathing or to both 
causes combined.” This explanation accounted satisfactorily for 
the periodic breathing observed by them on the expedition to Pilces 
Peak.2^ 

The frequency wdth W'hich the attacks come on at night is a 
feature of interest. Periodic breathing is a normal phenomenon 
w'hich occurs in many healthy persons during sleep and in hiber- 
nating animals. Straub^^ has shown that during sleep the alveolar 
carbon dioxide tension rises, and he attributes this to a decrease hi 
the excitability of the respiratory center. Morphin, w'hich depresses 
the respiratory center, often produces periodic breathing. Slay it 
not be that the periodic breathing in heart disease is associated with 
a change in the excitability of the center? In favor of this suggestion 
is its nocturnal occurrence, and the fact that in mild cases it often 
ceases if the patient is aroused or in any wny excited. _ To test the 
question further, some observations have been made with IMr. F. C. 
Hall on the effect of caffein, a respiratorj' stimulant, on Cheyne- 
Stokes respiration. The number of cases as yet examined is com- 
parath'ely small, but in nearly all a definite though very transient 
cessation of the periodicity of the breathing, often associated with 
subjective improvement, resulted from the administration of 
considerable doses of caffein. Several otlier drugs produced no 
noticeable effect. ■ hlorphin in the few instances studied caused 
no change or increased the periodicitj’’, but its administration was 
therapeutically beneficial, for_ it depressed the central nervous 
system so that the patients did not arouse during the periods of 

dyspnea. , . , 

■\Miether Chejme-Stokes respiration and periodic dyspnea m 
heart disease are due to oxygen laek in the sense of Douglas and 
Haldane or to a depression of the e.xcitability of the respiratory center. 


a Doii^S^^H^dane?^Hentoson and Schneider: Tr. Royal Soc., l^ndon, 1912, 
f- Win. Med., 1915, cxrii, 397. 
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or possibly to a combination of the two, is- a problem which still 
awaits solution. 

Such, then, are at least some of the factors which contribute to 
the cause of that common but singularly complex symptom of heart 
disease — dyspnea. In its final analysis the problem resolves itself 
into the question of what we have called the pulmonary reserve.” 
The degree to which any individual manifests a tendency to dyspnea 
depends on the relation between the volume of air which he breathes 
while at rest and the maximum volume which he is capable of breath- 
ing. The ability to meet adequately the needs of an increased 
metabolism, such as occurs with muscular exercise, depends on the 
“pulmonary reserve.” In normal persons, as has been seen, the 
“pulmonary reserve” is great, and healthy young men can increase 
their pulmonar}^ ventilation to approximately ten times the volume 
required by their resting metabolism. But in patients with heart 
disease the circumstances are much less fa^’■orable, and various 
conditions arise which cut down the “pulmonary reserve” and make 
them more readily subject to dyspnea. An increase of metabolism, 
or the development of an acidosis may raise the volume of air 
breathed while at rest, while an increased respiratory rate or a 
decrease of the vital capacity of the lungs will make the maximum 
ventilation of which they are capable much lower than the normal. 
A decrease of the “pulmonary reserve” results, and even moderate 
exertion causes a rise of metabolism and a pulmonary ventilation 
which produces the subjective sensation of dyspnea. The degree 
to which these different factors are present in any given case is 
extremely variable. The earliest and most constant feature in the 
production of dyspnea is apparently a fall in the vital capacity, and 
it is often met with quite unaccompanied by any of the other factors 
which we have considered. In advanced cases of cardiac disease 
the situation becomes much more complicated. The vital capacity 
drops still lower, the rate of respiration rises, the metabolism 
increases, and an acidosis may appear. Finally, the picture is still 
farther confused by the onset of periodic respiration, and it becomes 
indeed, quite impossible to determine which element is most respon- 
sible for the patient’s unhappy state. 

Our conception of the etiology of dyspnea in heart disease is still 
vague and incomplete. Some little insight we have obtained, but 
further knowledge must come from the careful investigation of 
the individual case, the discovery of other factors in the cause 
of dyspnea, and the systematic grouping of the separate types of 
dyspnea. Only by such studies can we hope to reach our ultimate 
aim — ^the proper treatment and the relief of dyspnea in heart 
disease. 
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The Scabies Problem on Active Service. — ^AIacCormac and S.mall 
(British Med. Jour., September 22, 1917). Diseases of the skin are 
very important from the point of Anew of military efficiency, for tliey 
occupy one of the premier positions in producing “ casualties.” Under 
the conditions of trench warfare tliey prevail very widely, and since 
many are contagious, preventive measures are highly important. Ne.vt 
to pediculosis, scabies is the commonest skin disease met with among 
soldiers. .Under the hard conditions of active sendee, secondary 
jjyodermic complications are frequent and severe and cause prolonged 
sickness. While simple, uncomplicated cases are cured in three, or 
four days, those wdth pyoderinic complications are incapacitated from 
dut3^, and in a large series of cases observed the average staj^ in lios- 
pital was one month. The primari’- disease is often marked by these 
complications, such as impetigo, furunculosis, dermatitis, and inguinal 
adenitis, and in all cases of these, scabies must be carefully looked for. 
The characteristic interdigital burrows are found much less frequently 
than in cml practice, and indeed there is often complete absence 
of all lesions from the hands. In the majority of c.^es the perns is 
mlved and tlie discovery of papules or crusts is almost patJiogno- 
In addition to the associated pyodcrmic complications ami 


mv 
monic. 
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pediculosis, the condition must also be diagnosed from pompholyx, 
venereal disease, and an unusual papular urticaria. All the evidence 
points to blankets as being the cliief means of disseminating infection. 
Blankets should, therefore, be sterilized as often as possible. Infected 
men should be segregated and treated as soon as possible. To discover 
the infection before it spreads, regular medical inspection is necessary. 
A few cases seem to be contracted from horses, and therefore these 
must also be inspected. Treatment is by simple inunction with sulphur 
ointment, and good results are invariably attained, if the treatment 
is conscientiously carried out and with due regard to the necessary 
details. These the authors give in outline. They condemn the unre- 
liable sulphur vapor method, which ivas discredited a hundred years 
ago, but which has been revived again. 


RECALLED. TO LIFE.' 

A Journal Devoted to the Care, Re-education, and Return to 
Civil Life of Disabled Sailors and Soldiers. 

No. 1. Pages 1-199 

I. Introductory. 

11. Treatment of the Disabled: being a Memorandum prepared by 
Sir Alfred Keogh, G.C.B., for die Anglo-Belgian Committee. 

III. Address to Allied Conference. By Lieut.-Colonel Sir Arthur 

Boscawen, M.P. 

IV. Orthopedic Surgery in its Relation to the War. By Colonel 

Sir Robert Jones, C.B. 

V. A Talk with the Disabled. 

VI. Miscellanea. 

VII. Pensions. By Captain Basil Williams. 

VIII. Work in France and Germany. 

IX. Notes. 

Facilities for Special Treatment. 

Training Classes for the Disabled. 

I. Introductory. 

It is here set forth that: 

“It is the purpose of this Journal to diffuse as widely as possible 
among those who are in any way concerned with the welfare of 
our sailors and soldiers returning disabled from the war, and not 
less among such sailors and soldiers themselves, knowledge as to 
the means by which they may be restored, as nearly as the nature 
of their injuries permits, to full participation in, and full enjoy- 
ment of, the activities’ of civil life.” 

Then follows a brief consideration of some of the broadly social 
conditions to be met in this effort and the introduction concludes with 
the following: 

“The organization now in being for training the disabled man, 
for opening to him a satisfactory place in life, and incidentally 

^ Published by John Bale, Sons & Danielsson, Ltd., Oxford House, 83 - 91 , Great 
Titchfield Street, Oxford Street, W. I., London. Editor, Lord Charnwood; Assistant 
Editor, Everard Cotes. 
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for carr^g Ms cure farther, is not complete, but for some time 
past it has been far more effective than is commonly known. The 
subject IS large and is intricate. It is hoped that succeeding num- 
bers of this Journal will be able to present sometMng like a com- 
plete map of the field, and thereafter a continuous and inspiriting 
record of the work that is being done in it.” 


II. Theatment of the Disabled. 

TMs article will appear to most readers as a more comprehensive 
resume of the subject than the sub-title, “Memorandum” would imply. 
It begins with a consideration of the origin of such agencies as now 
exist, dating from the appointment of a Government Committee 
under the presidency of Sir Georp Murray, G.C.V., shortly after 
the outbreak of the wmr, and extending doum to the present day. The 
question of pensions is then touched on at some length and the balance 
of the article is devoted to consideration of the actual measures insti- 
tuted and tlie means by which they are made possible. The scope of 
tMs general program and the thoroughness with wMch it is carried 
out is illustrated by the following outline: 

“In accordance witli the provisions thus set forth, the history 
of a sick or wounded man wdio has been declared to be unfit for 


furtlier military service may be given as follows: 

“ (1) He is brought to a first-grade hospital in the United King- 
dom for treatment by specially selected physicians and surgeons. 

“ (2) He is transferred to an auxiliary hospital for continuance 
of treatment during his convalescence. 

“ (3) He is returned to a first-grade hospital and is, in due time, 
brought before a board of Royal Army Medical Corps officers, 
who testify, in the appropriate documents, as to ^lis condition, the 
origin of his disability, etc., for the information of the Pensions 
Ministry. He is Aisited by representatives of the Local Com- 
mittee of the area in wliich the hospital is situated and, by them, 
appropriate information regarding liis condition and circumstances 
is conveyed to the Local Committee of the area in wliich he is going 
to reside. 

“(4) When about to be discharged from hospital to liis home, 
he is given a card, containing essential information, ivliicli he 
keeps. A similar card is sent to the Local Committee of his home 


area by the hospital authonties. 

“ (5) On arrival at Ms home he is visited, or commum’cated AVith, 
by a representative of his Local Committee and informed of 
arrangements wMch have been made: 

“ (a) For his treatment (if any) ; _ 

“ (b) For his reeducation (if required); 

“ (c) For Ms empIoA-ment (if necessary); 

“ (6) Meanwhile he is receiAing a pension, the amount of winch 
depends upon the graAOty of his disease or injury, and this pension 
may be supplemented, the amount of such supplementary aid 
depending upon tlie various circumstances of tlie man. 

“(7) If his is an orthopedic case he is treated at an orthopedic 
hospital; if his is an ordinary medical or surgical case, cither by 
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a general practitioner or by attendance at any general, civil, or 
military hospital. 

“ (8) During this period of out-patient treatment he undergoes 
the process of reeducation, in so far as he is physically fit, and at 
the termination of the treatment lus whole time is available for 
reeducation. 

“It vdll thus be seen that, whether we consider the subject 
from the point of \dew of the State or of the individual, the several 
indications wliich the situation requires to be fulfilled, are met. 
The State prb\ades that the maimed soldier wll be retained in 
hospital so long as he requires in-patient treatment, and that on 
discharge there is a great civil organization ready to receive him, 
to continue his treatment, to reeducate him and to provide for his 
employment. The man is under no anxiety as to the well-being 
of his dependents during this preparatory period. He is not 
driven by necessity to return prematurely to a calling in ci%dl life 
before his treatment is fully completed. When he is in the hands 
of the great civil and military hospitals he has the best medical 
and surgical ad^^ce which the country can provide. If he lives 
at a distance from an appropriate hospital he can be brought to 
live in the neighborhood of one, or proceed there daily from his 
home. The State maintains him tlu’oughout all these processes, 
and a pension is proidded on a scale already set forth.” 

III. Address to Allied Conference. 

Some attention is given to the Inter-Allied Conference for the study 
of the problems relating to the disabled soldiers throwing light on the 
work shops and other agencies through which the men acquire added 
function. The article is well illustrated with photographs showing 
men with various types of disability, engaged in a large variety of occu- 
pations not only after training but also during convalescence. Perusal 
will well repay those who are interested in this general subject, since it 
reveals how much has already been accomplished in this connection in 
England and elsewhere and what this country will be called upon to 
do in the future. 

IV. Orthopedic Surgery in its Relation to the War. 

Under this heading Colonel Sir Robert Jones discusses briefly the 
leading problems to be met in this increasingly important field, his 
view-point being not alone that of the orthopedist, but including also 
consideration of the individual, his psychic condition and the necessity 
of frequent consultations with other departments of medicine, in order 
to achieve a well-rounded result, and not merely a mechanical improve- 
ment. 

VIII. Work in France and Germany. 

One of the leading articles of the Journal is an epitome of the efforts 
in France and Germany toward the rehabilitation of the wounded and 
is in the nature of conclusions, following a previous report from the 
Intelligence Department of the local Government Board (England). 
It is largely a statistical report, and contains much information essen- 
tial to those seriously interested in this field. R. P. 
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Pages 205-316. 

Recent Developments 

(a) The Pensions hCnistry, by Lieut.-Col. Sir Arthur Griifith- 
Boscaven, J. P., M. P.; (6) The War OiBce, by Colonel Sir 
Walter Lawence, Bart., G. C. I. E., C. B.; (c) The British 
Red Cross Society, by the Hon. Sir Arthiu- Stanley, QBE 
C. V. O., C. B., M. P. 

A General Survey. By the Editor. ' 

Disablement in the Royal Na\n^. By Fleet.Surgeon P. Ham- ‘ 
ilton Boyden, M.D., R.N. 

The Labor Party and the Disabled. By G. J. W^ardle, hi. P. 
Neurasthenia and Allied Disorders. By Col. Sir John Coliie 
M.D., A.M.S. 

Tuberculosis. By Major P. Horton-Smith Hartly, M.D., 
C.V.O. 

The Problem of the Crippled. By Sir Whlliam Osier, Bt., 

F. R. S. 

W^ork in the Overseas Dominions and India. 

Committee on Institutional Treatment. 

The Disabled Canadian Soldier, 
hliscellanea. 

Correspondence.- 

Notes. 

Facilities for Treatment and Training. 


I. Recent Developments. 

Under this heading in a joint article by several contributors, a few 
pages are devoted to tlie arrangements in progress or recently completed 
under the jVIinistry of Pensions, the War Office and the British Red 
Cross Society, to-n’ard the care, reeducation and return to civil life 
of the disabled. Perhaps the most significant statement is by Col. 
Lawrence, -w'ho says: 

“ It is beheved by many tliat ortliopedic treatment will become 
a part of the national life. 

"But whetlier orthopedic centers become permanent institutions 
or not, it is obrious that they -will be required for many years after 
the declaration of peace, and it behooves the State to take early 
measures to secure tlieir permanency when the W^ar Office ceases 
to be responsible. The orthopedic problem concerns over one-third 
of our wounded men. It is a grave problem now; it will be graver 
when peace is declared.” 


H. Gener.vl Survey. 

Tins is a survey' on the part of the editor as to tlie different forms 
which disablement takes and the different needs which arise in each 
case; as to the actual extent to which provision for these needs is lack- 
ing or inchoate or relatively complete; as to the practical issues involved 
in controversies on this matter; and as to the functions of different 
authorities and institutions in regard to disabled men. 

One of the most interesting features of tliis article is a table setting 
forth the proportion of injuries and disei^es among every tlmus.and 
disabled men, excluding officers, so far discharged from the English 
Navy or Mmy d uring tlie war. 
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Cause op Disablement. 

Injury to eyes (including an occasional case of total blindness) 32 

Amputation of leg 30 

Amputation of arm 19 

Injury to leg not requiring amputation 122 

Injury to arm not requiring amputation 82 

Injury to hand not requiring amputation of whole hand . . 61 

Injury to head (including say six or seven paraplegic cases) . 47 

Herm'a 7 

Miscellaneous wounds and injmnes (including, say, about five 
paraplegic cases) 53 

Total wounds and injuries 453 

Diseases of chest (including, say, 60 tubercular cases) . . 124 

Rheumatism 50 

Diseases of heart 110 

Epilepsy 11 

Nervous cases 47 

Insanity 9 

Deafness (partial or, in comparatively i*are cases, total) . 26 

Frost-bite (including cases of amputation, which are less than 

one-tenth of the whole) 10 

Miscellaneous diseases (among wluch may be noted, beside a 
few paraplegic cases, Bright's disease, ulcer of stomach, 
debility and varicose veins) 160 

Total cases of disease 547 


1000 


Apropos of these figures the writer remarks ; 

“A further glance at our table, in the light of what has just 
been said, will suggest what a knowledge of the total numbers 
diseharged and awaiting discharge through loss of a limb would 
confirm, that the number of men lying under this misfortune will 
certainly never exceed the number which the community can easily 
absorb and place, if they themselves so vdll, in honorable and rela- 
tively assured occupations. That it is well within the compass of our 
powers to honor this debt, is but an additional incentive to doing so.” 

The article concludes with a censure of those who criticise the 
apparent inability to meet the problems of the disabled which is 
suggested by the sight of the afflicted. The author remarks that the 
machinery is there to help the men, and makes the point that critics 
should bestir themselves to have a particular case rightly treated, vlth 
the means already at hand, before attempting to reform the general 
system. 

V. Neurasthenia and Allied Disorders — The Management of 
Neurasthenia. 

This is a very broadminded and dispassionate consideration of the 
large subject of neurastlienia. It is interesting to note the following 
general summary of the main symptoms w'hich present. In the author’s 
words; 
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t; of a large number of consecu- 

tive cases, that thefollowmg are the most common sjTnptoms; Dis- 
orderly action of the heart, epileptiform seizures, tremors, functional 
stittn^s and functional loss of power of muscles, loss of flesh and 
loss of heanng and speech. From the mental or emotional side, we 
have subjective sjmiptoms which, although sometimes intangible, 
are very real to the patient, such as mental lassitude, giddiness, 
mghtmares, loss of self-control and confidence, loss of power of 
concentration and fear of closed or open spaces, nervousness, a 
vague feeling of apprehension, and, in the more acute stag^ 
confusion of thought.” 

The mater places great emphasis upon the fact that neurasthenia 
under_ these conditions is not a fraud or a self-deception but a very 
real disease, found frequently among men remarkable for their bravery 
and initiative. 


Most of the neurasthenics encountered by tlie vaiter were suffering 
from shock caused by high explosives and have had some commotion 
of the nervous sj'stem; but before going under medical care in England 
they have generally recovered from the grosser pathological conditions 
and present chiefly mental and emotional phenomena. No short-cut 
in treatment is suggested but, on the contrary, great emphasis is 
laid upon the importance of the consideration of every case individu- 
ally, upon its OATO merits and the institution of those well-recognized 
conditions and metliods Avhich form the underlying bases of health, such 
as fresh air; wholesome food; light graduated work, together with such 
adjuncts as massage, electricity and the like. 

The writer emphasizes the fact that psycho-therapeutic metliods of 
treatment have been found to be wonderfully effective provided they 
are in the right hands. He adds that nothing in the nature of so-called 
psj'^cho-analysis is necessary, however, and regards it as sufficient for 
the physician to find out what is worryitig the patient and what is 
keeping him from getting well, which, he says, can be achieved with- 
out psycho-analysis. In his e.xperience patients do best if isolated for 
a short period during the earlier part of the treatment, provided this is 
not interpreted as “solitary confinement.” They thereby become more 
susceptible to the suggestion of rapid recovery, which is the frequently 
emphasized aim of the physicians and nurses. The ivriter also perti- 
nently remarks that unless the patient desires to get w^H no treatment 
can cure lu’m, and furthermore places great emphasis upon work in 
one form or another as the only salvation for those suffering from 
functional nerve ' disease. Among the most interesting and striking 
principles which form the basis of Colonel Collie’s methods are the 
facts that he demands optimism and_ enthusi^m in all co-workers 
associated in such eft’orts; that any patient making no progress should 
be sent elsewhere for treatment and that in order to maintain the proper 
atmosphere and general level of effort among doctors and nursra, no 
one should be ovenvorked. He feels that the issue cannot be forced 
in this connection and that attempts to do so defeat tliemselves. 


Tuberculosis. , , ^ i 

Tuberculosis is considered under the general heading of Earlj Cases, 
Advanced Cases and Farm Colonies. No attempt is made to take up 
the details of treatment, but rather there arc pointed out the vanous 
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social relations wliicli assume importance in connection witli this prob- 
lem and the means of turning them to advantage when possible, such 
as utilizing mild out-of-door activities where indicated and returning 
the healed tuberculous to their own previous occupations under condi- 
tions of lessened strain. 

VII. The Problem of the Crippled. 

Sir William Osier has contributed two pages to a bird’s eye view of 
tliis question and calls attention to the fact that whereas the term 
“orthopedic” was originally confined to the familiar narrow meaning, 
it has now gronm to include relief for deformities and disabilities of all 
lands. Dr. Osier remarks: 

“ All of us really needed this art — some in minds, others in bodies, 
many in botlil In a sense, education is a department of ortho- 
pedics. This branch of surgery has grown in a remarkable way 
vdthin tlie past twenty-five years. There are general surgeons I 
Imow who do good orthopedic work, but the new orthopedics is 
more tlian surgery. The orthopedic surgeon is a teacher, a per- 
sonal teaclier, and in two directions — of the patient’s mind quite 
as much as of his muscles and joints.” 

In conclusion he says in the last paragraph ; 

“And there is another side to this problem. Plato tells of a 
friend whose ill-health had kept him out of the hurly-burly of 
public life to the great benefit of his mind. Tins ‘bridle of the 
ages,’ as he calls it, may have a real value. A physical burden 
bravely borne makes a strong man, whose moral force in a com- 
munity is worth a score of mere men-maclnnes.” R. P. 


War Nephritis. — Sundell and Nankivell {Lanccl, September 15, 
1917) come to the tentative conclusion that war nephritis may be 
attributed to some error in metabolism due to dietary insufiSciency. 
The report is based on 250 clinical cases. Laboratory tests were made 
on the urine of the last 50 of these. In the 250 cases there were 7 
deaths. Postmortem examinations were made, but owing to the 
absence of laboratory facilities in only 1 case was microscopic investi- 
gation possible. There are all gradations of severity of the disease, 
ranging from the slight attack with little or no edema to the typical 
and fatal case. In every typical case are seen edema, dyspnea, and 
headache. The edema always affects the face, and, in addition, in 
order of frequency, feet, hands, lumbar region, scrotum, and abdom- 
inal wall. Other symptoms often met with, but not invariable, are 
backache, limb pains, slight pyrexia, and scanty micturition. Some 
degree of respiratory distress is constant. Most of the patients describe 
the onset as quite sudden; the man may parade in full marching order 
without discomfort and fall out a few minutes later, quite unable 
to march after the column has gone a few hundi-ed yards, hlany of 
the men, however, when closely questioned, state tliat they had noticed 
gradually increasing shortness of breatli for two or three days before 
the dramatic attack. In a large proportion of cases the dyspnea 
precedes the appearance of facial edema by several days. At the 
beginning, oliguria, or suppression of the urine, is the rule, followed 
after a few days frequently by poljmria. Albumimuia is constant 
at first, but may be remarkably transient. Blood in the urine could 
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be detected with the naked eye in a little less than half the cases, 
ine only senons complications are bronchitis and uremia. The 
presence of the former has a very adverse influence upon the prog- 
nosis. Uremia is seen in about 8 per cent, of the cases. Its onset 
is usually early, and indeed it may be the first manifestation. The 
common mandestations of uremia are torpor, severe headache, nausea, 
vomiting, and convulsions. The convulsions occur with very little 
warmng, and are very ^lent. These convulsions, if not immediately 
fatal, were found to be apparently of good prognosis, inasmuch as 
several patients made a rapid and almost complete recovery after 
having had severe convulsions. In the examination of the urines it 
was found that all cases of war nephritis showed casts, most com- 
monly of the hyaline and granular varieties. Also, all cases showed 
the presence of degenerate endothelial cells. The authors regard tlie 
presence of tlie casts and the endothelial cells as sufficient microscopic 
evidence on wliich to diagnose this form of nephritis. The endothelial 
cells were found to persist in the urine after the casts have disappeared, 
when the patient was apparently well; 36 out of 50 cases showed red 
blood corpuscles in the urine, but the amount of blood did not appear 
to indicate the severity of the attack; 22 had albuminuria. At autopsy 
gross examination of the kidneys showed very little departure from 
the normal. Microscopic examination of the kidneys from one case 
showed the nephritis to be focal and not diffuse, healthy areas and 
diseased areas intermingled. In the latter both tubules and glomeruli 
were affected. Various hypotheses have been ' advanced as to the 
cause of the condition, such as damp, cold, and exposure, or fatigue 
from forced marches. These and others are detailed, but the authors 
consider that the number of causes suggested shows that the real 
cause is probably still unknown. However, the fact that officers and 
the Indian troops were comparatively immune seems significant to 
them. These both had a certain amount of fresh food wliich the 
other soldiers did not. The officers supplemented their canned rations 
by bujdng fresh food, while the Indian troops received fresh meat 
newly killed and fresh milk, not the tiimed variety. The other 
soldiers lived practically on canned or frozen meat and condensed milk. 
To this diet the authors are inclined to place the cause of the war 
nephritis. 


Trench Fever Associated with the Presence of a Hemogregarina.— - 
Dbiond {Lulled, September 8, 1917) announces tlie discovery of 
the presence of a small hemogregarina in tlie venous blood and 
in blood from liver, spleen, and lung punctures of a^ series of 1- 
cases of trench fever, and has further confirmed the finding m a num- 
ber of cases which he has seen more recently. Study of capillary 
blood failed to give uniform results, so that venous blood had to be 
used. The organisms were found in but small numbers, even wiien tiic 
blood was examined upon tlie day or tu'o preceding the febrile stages of 
tlie disease. The metliods are given of showing up the organism and 
of studying its movements on the warm stage. The action 
red and allied substances upon the organism “‘‘7 ‘p' 

microscope. In certain dilutions of trypan red there app ^ 
a definite slounng and even cessation of the characteristic movcii 
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of the parasite. This is also the case when tr^^pan blue and trypa- 
flavine are used. These dyes are being tried clinically, and already 
good results are shown by the use of the trypa-flavine. The cycle of 
development pf the protozoan was studied on blood and cells derived 
from liver, spleen, and lung punctures. The liver appears to be the 
main habitat, as well as the spleen and lung, and probably bone mar- 
row. The author believes that spleen puncture is the quickest way 
to make a diagnosis of trench fever. What carries the infection is 
undetermined, but it is suggested that the pediculus corporis or per- 
haps a louse parasite on rats is the agent. The close relationship of the 
rats and men in the trenches is in favor of this suggestion. The stomach 
cells of tlie various kinds of lice found upon the underclothing of the 
soldiers are at present being examined. 


Some Statistical Results of the Treatment of Chest Wounds. — 
Elliott (iawcef, September 8, 1917). The after-history of 170 cases 
of chest wounds are first considered. These patients had been trans- 
ferred from France usually in the third week after the wound had 
been received, or a week or two later if an empyema had been drained 
by rib resection. The mortality from such wounds is being variously 
estimated at the present time, but it is certain that all deaths occur in 
the first month. If this period of time is survived the injury is neither 
of a fatal nor necessarily of a disabling character. A chest wound may 
invalid a soldier for two or three months if it is simple, or for any time 
up to a year if it has been accompanied by a large or by an infected 
effusion into the pleural cavity. But the ultimate recovery is very good, 
and few of the survivors of such wounds need to be invalided out of 
the army. The periods of invalidism are considered with reference 
to the occurrence of a sterile hemothorax, of empyema, of pneumo- 
thorax, and of lung laceration. In all the 170 cases whose histories 
were followed, it was very rare for any further surgical intervention 
to be found necessary. There was but one death, and that from an 
operation, undertaken at the patient’s request, for the removal of a 
bullet. There was, in no case, any fresh effusion that required aspira- 
tion. Retained foreign bodies were seldom interfered with, and appar- 
ently caused no further trouble. Most lung wounds are accompanied 
by laceration of greater or less degree, but the evidence from the cases 
followed seems to show that laceration of the lung tissues are very 
readily repaired. Scar tissue quickly closes up the defect, and pneu- 
monic inflammation or gangrene does not spread from the neighbor- 
hood of the track. A sterile hemothorax of moderate size, about 30 
ounces, which does not cause much cardiac displacement, need not be 
aspirated. In the case of larger effusions, those which were aspirated 
gave tolerably good results, at least 30 per cent, of them being well 
again within thi'ee months. When such cases remained unaspirated, 
the late results have been described as being most unsatisfactory, the 
lung remaining collapsed and the cliest expanding very poorly. The 
retention of foreign bodies in the chest in aseptic cases does not seem 
to affect recovery, but more extended information is urgently needed 
on this point. In cases of septic hemothorax, which had been drained 
in France and transferred to the United Kingdom, the period of con- 
valescence is determined by^ the size of the cavity and by the nature of 
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the collapse of the lung and the thickness of the fibrin coat overlnnn' 
It. Much depends on the proper placing of the original draima-e 
opening and a satisfactory removal of carious ribs. It is certain too 
that systematic breathing exercises combined with antiseptic lavage 
of the cavity will hasten the closure of the sinus. In empyemata tL 
retention of a shell fragment or other foreign body was seen to have an 
unfavorable influence on the possibility of the soldier’s return to duty, 
and at least one-third of the empyema cases had ultimately to be dis- 
charged from military service as unfit simply on account of the chest 
condition. The mortality from chest wounds in France are also con- 
sidered. It has been fully demonstrated that thoracic operations are 
quite practicable under military conditions in the field. It has been 
found that the pleural cavity may be freely opened under ordinary local 
or general anesthesia and the lung mam'pulated without any fear of 
immediate physiological disturbances. It is essential that infection 
shall neither be spread broadcast nor introduced by drainage of the 
pleural cavity at the end of the operation. However, although the 
results are often striking they are not always favorable, and com- 
parison by statistics will need to be made with the results of the older 
more conservative treatment in order to see which kind of chest wounds 
are best suited for treatment by the new methods. Deaths after chest 
wounds are caused either by primary hemorrhage or by infection in 
the chest. All deaths occurring on the first day may be ascribed to the 
former, while all deaths from the second day onward are due to the 
latter. Sepsis is twice as frequent with wounds by shell fragments 
as with those by rifle bullets. About 10 to 15 per cent, die at an early 
date from tlie severity of the wound and about 10 per cent, may die 
later at the evacuation hospital from complicating sepsis. Among those 
cases developing sepsis within the chest the mortality is very high, 
rising to nearly 50 per cent, under the present treatment by rib resec- 
tion and drainage. The old conservative routine of surgical non-inter- 
vention, except by late drainage, shows good results in those cases of 
gunshot wounds of the chest which remain non-infected — tliat is about 
.75 per cent. But the septic cases demand the newer practice of pro- 
phylactic cleansing operations, performed at an early hour, on certain 
carefully chosen groups of cases. 


Psychological Examining in the Army. — ^A'Iajor M. Yerkes, Sani- 
tary Corps, National Army, Section of Psychologj', Office of the Surgeon- 
General says the Medical Depattmeut of the Army undertaken 
to test thoroughly .the military serviceableness of certain mctliods of 
psychological examining. This is being done in accordance with care- 
fully formulated plans in four National Army cantonments (Camp 
Devens, Dix, Lee, and Zachary Taylor) and in one Officers’ Tiraining 
Camp. The metliods wliich are being applied were especially prepared 
for use in the Army by a Subcommittee of tlie National Rescarcli 
Council. In order that all enlisted men might be examined e.xpcdi- 
tiouslv a procedure suitable for the examining of groups was dcvi=r|i. 
This permits a single examiner to make measurements simnlt.anmw^ 
of Oie intelligence of from 100 to 200 men. In briefest outline tlie l.aml- 
liu" of men by organizations is as follows; A companj is reported . 
given place for psychological examination. If its strength docs n 
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exceed the Ccapacity of the examining room it is taken as a unit and 
settled for examination. The first step is to di-\dde the organization 
into two special groups, the one of which consists of men Avho are 
capable of reading and writing English fairly well, the other of those 
uneducated or foreign-born individuals who are not able to read and 
wTite English satisfactorily. Tlus segregation of the original gi-oup or 
company is accomplished by means of a simple literacy test. As soon 
as this initial test is completed the group of illiterates is ordered to 
another examining room, where a form of group examination suitable 
to those who have but slight loiowledge of English is given. The group 
of literate subjects proceeds in the original examining room with a 
special examination for the measurement of intelligence. In neither 
of the group examinations is any considerable amount of •writing 
demanded. The aim is rather to obtain reliable indications of the ability 
of indi'viduals to respond to different tjqjes of situation by having 
them make relatively simple movements, such, for example, as under- 
scoring or crossing out words, malcing crosses in the proper places, 
constructing simple objects, reproducing or completing diagrams 
and other figures and so on. The principal purposes of psychological 
examining in the Army are: (1) To diseover those men who by reason 
of intellectual deficiency or peculiarity of mental constitution are 
either unfit or undesirable for military service. (2) To supply a prac- 
tically reliable intelligence rating or rank for every enlisted man which 
shall assist his Company Commander in placing him -wisely and using 
liim effectively for military purposes. (3) To supply mental measure- 
ments which shall be of value in connection with the selection of men 
for non-commissioned or commissioned appointments and for special 
lines of skilled service. Psychological examining has been in progress 
since early in October. Up to December 1 approximately 60,000 enlisted 
men of tlie National Army, 4000 commissioned officers, and 1000 
candidates for appointment in an Officers’ Training Camp had been 
examined and the results reported to the proper medical officer, com- 
pany commander, or commanding general of the division. Among the 
enlisted men from 5 to 10 per cent., varying \vith organization and 
race, Avere reported as intellectually very inferior. Of this number 
from 1 to 2 per cent, were designated as cases of mental deficiency 
whose discharge from the army seemed eminently desirable. For each 
company examined, report of intelligence ratings was immediately 
supplied to the company commander. Official reports indicate that 
tliis psychological information has been of service to many officers in 
connection ■Ruth the training of their organizations. Repeatedly com- 
manding officers on recei-ving psychological reports have requested the 
special and individual examining of certain men who, because of dis- 
orderly conduct or inability to learn, have proved themselves to be 
difficult problems. The examining of officers or of candidates for 
appointment has jdelded results wliich correlate most satisfactorily 
with the expert opinion of military men. Certain organizations have 
already made use of intelligence ratings as an aid in equalizing the 
strength of the commissioned personnel of their various subdi-visions. 
Everytliing indicates that psychological examining as at present con- 
ducted in the Army has strictly military as well as medical reference 
and significance. Its results can be used alike effectively to strengthen 
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orgamzations by ridding them of unsuitable material and by placing 
individuals, and especially those of superior ability, where they can be 
of p-eatest service. It is clear from this preliminary trial of psycho- 
logical examining that the organizing of military groups should rest 
upon adequate knowledge of the mental characteristics of indin'duals 
as well as on like knowledge of their physical qualifications and military 
training or experience. 


Public Health and Control of the liquor Traffic. — Lord d’Abeeon 
(Jour. State Med., 1917, xxv, 321), who is Chairman of the Central 
Control Board (Liquor Traffic), suggests in the opening remarks of his 
address ^ that health officers have not given as much attention to 
this subject as it deserves. It is true that it is only quite recently that 
health officers have taken action in relation to the control of alcoholism, 
though it has not been from lack of appreciation of its importance, but 
rather from a well-founded fear that active warfare against the unscru- 
pulous liquor interests would end disastrously for public health. Health 
officers, as have most medical men, tried by every means to educate 
the public to an appreciation of the e\dls of alcohol. They have usually 
and wisely refrained from taking an active part in securing restrictive 
or prohibitive legislation. Lord d’Aberon believes that the discourage- 
ment to the use of distilled liquors and the shortening of the hours of 
sale have had a marked effect in decreasing drunkenness and other 
alcoholic diseases. He gives figures for each of the four years, 1913- 
1916. In 1914 there was no restriction, but the laws went into effect 
mid.way in 1916. The comparison is best made, tlien, betu^een 1914 
and 1916. The deaths from all diseases in England and Wales con- 
nected with alcoholism decreased 43.9 per cent, (for males 41.5 and for 
females 47.1). The decrease for cirrhosis of the liver (not certified as 
alcoholic) was 23.1 per cent, (for males 17.1 and for females 31). It 
was admitted that a part of the decrease for males might be due to the 
absence of so many men at the front, but the speaker said tliat most 
of the deaths from alcoholism are of persons over forty years of age 
and that few chronic alcoholics are accepted for service. Naturally, 
a dironic process, like cirrhosis of the liver, is less affected than are 
acute manifestations. Figures from Liverpool were presented as of 
particular value, as tire mortality figures were secured from Dr. Hope, 
the distinguished health officer of that city. Tlie deaths from delirium 
tremens in Liverpool decreased during tlie time mentioned above 
from 366 to 128 for males and from 145 to 77 for females. Other forms 
of death from excessive drinkmg fell from S5 to 35 for males and 
41 to 14 for females. At the same time arrests for drunkenness fell 
from 13,201 to 6277. The speaker bad no doubts tliat tlie restrictive 
measures have not only reduced common drunkenness, but in an almost 
equal degree ciit down Hie diseases and physical disabilit.v due to the 
use of alcohol, and have in tin's measure improved the piibh^licalth. 
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Nutrition and Clinical Dietetics. By Herbert S. Carter, 
A.M., M.D., Paul E. Howe, M.A., Ph.D., and Howard 
H. Mason, A.B., M.D. Philadelphia and New York: Lea & 
Febger, 1917. 

Tde recent rapid advances in our Icnowledge of physiological 
chemistr}^ and nutritive processes in health and in disease have been 
so numerous and important that it was desirable that there should 
be a representative presentation of the subject in a carefully pre- 
pared text-book. It is just as true that the dietetic treatment of 
disease has undergone a radical readjustment, and there was need 
of a work that would give the outlines of modern scientific dietetics 
in a way available to the medical student and practitioner. The 
present volume is a splendid response to this demand. 

The authors evidence a familiarity with the subject that is con- 
vincing, and they make a most interesting story. They show no 
bias, but when the views upon a topic under discussion have excited 
opposite opinions by men of standing, they present, as it were, 
“the evidence in the case” and let the reader reach a conclusion. 
They do not deny us their personal opinion or experience in these 
instances. A case in point is the article upon auto-intoxication. 
There are many other similar instances. The section devoted to the 
dietetic treatment of disease is written in a very readable way, 
sometimes suggesting a clinical discourse. 

The work is not a practice of medicine with a lot of physiological 
and dietary heirlooms scattered here and there. It is a pleasure 
to lose Alexis St. Martin of the vintage of 1825. It is not even a 
poor cook-book with a medical flavor. If any criticism or sugges- 
tion were made it would be that more instruction on the prepara- 
tion of food could have been combined with the other valuable 
divisions with advantage. It is generally conceded that the prepa- 
ration of the food for the sick is as important as the selection of it. 

The authors show much ability in collecting and presenting what 
is well established. They point out many popular fallacies and give 
convincing reasons for the statements made. YTiat is Icnown of 
■\dtamines and accessory foods is clearly told. 

Part I is devoted to foods and normal nutrition, including the 
physiology of digestion, absorption, excretion, energy requirements, 
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and food economics. This last topic is particularly timelv, and ^^^li 
prove helpful m formulating advice now in mudi demand. In the 
discussion of metabolic processes the new terminology’- has not 
bem allowed to becloud the clear presentation of the subject. 

Part JI takes up the consideration of the various food elements. 
There is a refreshing change in the manner in which the subject 
is handled, and many stock statements are profitably omitted. 
There is a completeness and yet a conciseness tliat makes tliis 
section valuable. 

Part III considers feeding in infancy and cliildhood and fur- 
nishes a good working guide. It is safe and sufficiently detailed to 
enable the practitioner to work out these troublesome cases. Blany 
points made suggest a practical familiarity with the subject. 

Part IV comprises half of the book. It is here tliat we note the 
scientific application of food adjustment to diseased conditions. 
There is pointed out what is required by the normally function- 
ating organism, how the need is modified by the disease and how 
we may hope to administer the food suited to the changed condition. 
The article upon diet in circulatory diseases is very timely, and 
while helpful it points out the limitations imposed. Diet in 
aneurysm and “the senile heart” receive deservedly scant consid- 
eration. 


It seems difficult to write diets witliout slipping into the old 
Idnd of directions. Just why layer cake is worse than other kinds 
for a case of asthma is not made clear. Again, beef-juice is said 
to “have considerable nutritive value.” This preparation is trouble- 
some to make, is expensive, and yields oiJy 25 calories in 100 grams. 
It requires a half-pound of meat to yield this amount of juice. It 
might be remarked in passing that the white of an egg, poor as it is, 
will give more calories. 

In the chapter on diseases of the stomach a good case has been 
made for a poor client in the article on indigestion. We may not 
agree as to existence of such a disease, but the article is worth 


reading. 

The article on diabetes is of special interest at this tirne, and 
the chapter is very satisfactory. The Allen treatment is given in 
sufficient detail to enable one to understandingly apply it. The 
other metliods of dieting in tliis disease are given due consideration. 
The VTiter does well to emphasize that tJic same thought and 
detailed care in ordering food for a patient that is giv'en in tlie 
ordering of drugs will make a favorable change in our therapeutics. 

Typhoid fever is anotlier disease that has received an unusual 
measure of careful study^ from the angle of dietetics. The article 
upon the subject wdll be appreciated by all, whether they are cliam- 
pions of tlie high or low caloric feeding of these cases. ^ 

The article on feeding in arthritis deformans gives a satisfactory 
presentation of the evidence, and invites you to decide. 
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The book contains valuable tables of food values of practically 
all foods, according to the calorie worth of a given weight or the 
weight of a food required to yield a certain number of calories. 

B. F. S. 


The Diagnostics and Treatment of Tropical Diseases. By 
E. R. Stitt, Medical Director, United States Navy; Command- 
ing Officer and Head of Department of Tropical Medicine, 
U. S. Naval Medical School. Second edition. Pp. 534; 117 
illustrations. Philadelphia; P. Blakiston's Son & Co., 1917. 

The purpose of Dr. Stitt and the publishers in the original 
edition, and also in this second edition of the book in hand, has 
been to provide in compact pocket manual form a reasonably 
full clinical and laboratory guide in the field of tropical medicine. 
By special typography the use of a good thin paper and by the 
condensed form of presentation of facts in the text this in a large 
measure has been accomplished. The writer has had many occa- 
sions for consulting the older edition, and can testify to the use- 
fulness and reliability of the work. The same plan and general 
scope apply to the second edition, which, however, has been 
increased in size by over 100 pages. These additions include the 
rewriting of numerous paragraphs throughout the volume and the 
insertion of new paragraphs to conform to and to introduce the 
advances in our knowledge of various affections, and also two new 
chapters. 

One of these added chapters deals with special problems in 
diagnosis in the tropics and the peculiarities assumed by cosmo- 
politan diseases when occurring in tropical regions; the second 
with the clinical significance of special cutaneous manifestations 
and symptoms from the special sense organs in tropical diseases. 
The writer realizes the limitations of scope and size of the volume 
involved, and with such limitation accepted feels that much praise 
is to be accorded the book; yet he cannot but feel that a more 
extended discussion of animal parasitology and of animate disease 
carriers ought to be included. Dr. Stitt, for example, has no 
description of any species of tape-worm in the book, and has selected 
only those which manifest a more or less restrictedly tropical 
distribution for all of the helminths as proper for discussion. The 
writer feels this is a shortcoming which ought to be rectified. Some 
space for such material might be gained by foregoing special para- 
graphs upon symptoms in detail,” then frequently containing 
extensive repetitions of material already included in the general 
symptomatology of the various affections. If it be objected that 
such subjects are treated by the author in a separate volume, as 
is the case, it is to the writer’s mind rather an argument for entire 
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reference of sucli affections to the other work or else to the com- 
bmation of the two in future editions. In fact this last to the 
writer s way of thinking is eventually to be desired, and should 
easily be accomplished with a saving of from one-quarter to one- 
thu-d of the combined pages of the two as they now exist. 

A. J. S. 


Roentgeiv Technic (Diagnostic) . By Noeaian C. Prince, M.D., 
Attending Roentgenologist, Omaha Tree Dental Dispensaiy for 
Children; Associate Roentgenologist, Douglas County Hospital, 
Bishop Clarkson Memorial Hospital, etc., Omaha. Pp. 140; 71 ’ 
illustrations. St. Louis: C. V. Mosby Company, 1917. 

The author states as his object in presenting this book the 
instruction in roentgen teehnic of the general practitioner who is 
obliged to employ roentgen apparatus in addition to his other 
numerous duties. That such a book is very much needed is beyond 
question, but it is doubtful that this one can be recommended highly 
to serve this purpose. Natiually, it contains some good adwce and 
some valuable information, but the subject has not received the 
careful attention that should be given to a work of instruction. 
The author deplores the fact that the untrained general practitioner 
does not know "the why and tlie wherefore of any process,” and 
yet he fails decidedly in this very aspect of the subject. Certainlj’’, 
the untutored mind would not grasp the principles of the fluoroscope, 
could not comprehend the identity of roentgen rays, nor feel cer- 
tain of being able to control the output of a transformer to best 
advantage by a perusal of the pages. The space devoted to the 
details of case histories, records, and filing methods could have been 
better devoted to these other matters. One cannot overlook the 
thoughtlessness of practically advocating the use of bismuth sul>- 
nitrate in gastro-intestinal examinations instead of warning against 
the dangers attending its employment. The best features of the 
book are some e.vcellent illustrations showing the tube positions for 
examining many portioiis of the body. H. K. P. 


Surgical Clinics of Chicago. A Compilation bv Chicago 
Surgeons. Vo1.I,No. 3. Pp. 230; 70 illustrations. Philadelphia 
and London; W. B. Saunders Companj--, 1917. 

Tms number of the Surgical Clinics is the best one up to date. 
It contains 21 original articles written by some of its ablest men 
in Chicago. It is well and abundantly illustrated m a manner that 
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gives the greatest aid to the reader of the articles. Most of the 
articles are exceedingly well written and handle their subject in a 
complete and satisfying manner. The subjects too are very interest- 
ing ones and present richer infrequent, though exceedingly important, 
conditions that we can learn about only from such works as are here 
compiled. Text-books give us the classic presentations, but the 
work under discussion brings out these “sign-post” points that are 
so much appreciated by the clinician and surgeon. E. L. E. 


Sex Hygiene. By Frederic Henry Gerrish, M.D., LL.D., 

Professor Emeritus of Surgery in Bowdoin College. Pp. 51. 

Boston: Gorhaus Press, 1917. 

This little book really is the bound lecture given by the author 
to the Freshman Class in more than one college in the country. 
It is written for the young men and boys and is not technical in 
any sense of the word. The writer tells in a straightforward manner 
the plain every-day unvarnished truth about sex relation. He shows 
most clearly the dangers to health and happiness that may result 
from the violation of our sexual morals. It is a book that every 
young man should read. E. L. E. 


Experimental Pharmacology. By Dennis E. Jackson, Ph.D., 
M.D., Associate Professor of Pharmacology, Washington Uni- 
versity Medical School, St. Louis. Pp. 536; 390 original illus- 
trations, including 24 full-page color plates. St. Louis: C. V. 
Mosby Company, 1917. 

The author has succeeded admirably in making the book what 
he intended it to be, namely, a laboratory manual. Not only is 
it useful for pharmacology students, but also for students of 
physiology. Each experiment is described in detail, and the accom- 
panying illustrations are worthy of particular mention for their 
uniform excellence. As the author states, the purpose of the book 
is to develop experimentally a knowledge of the general principles 
of pharmacological reactions rather than to lay emphasis on a 
vast array of details regarding the specific action of a long list of 
substances. 

Additional features are the chapters on shop work and photog- 
raphy and a list of dealers in apparatus, tools, supplies, equipment, 
etc. The book, as a whole, should find great favor both with instruc- 
tors and students. H. C. D. 
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The Biology of Twins. By Horatio Hackett Nevtvian, Pro- 
fessor of Zoology, University of Chicago. Pp. 185; 55 illustra- 
tions. Chicago: University of Chicago Press, 1917. 

In this neat volume are brought together, by a trained student 
of embryology, the facts about mammalian tvdns, followed by a 
discussion of the bearings of these facts on such fundamental prob- 
lems^ as heredity, symmetry in development, and the factors con- 
trolling the sex of the offspring. The author’s preparation for this 
work lies in his extended study of the embrj^ology of the Texas 
nine-banded armadillo. This form exhibits one of the most remark- 
able examples of constant tvdnning in mammals. In a very early 
developmental stage the cells derived from the single fertilized ovum 
arrange themselves in four parts and each part develops into a 
separate individual. These four individuals coming from one egg 
cell are of very similar appearance and always of the same sex. 
In man, twins are of two kinds only: those derived from a single 
ovum, as in the armadillo, these being “identical twins,” and those 
where each of the offspring comes from a separate fertilized ovum, 
where the individuals may be of different sex and of very dissimi- 
lar appearance. These and similar topics are treated of from the 
embryological stand-point. The author has assembled much inter- 
esting information, and while some parts of the work would be of 
greatest interest to special students of embryology and genetics, 
there is much of interest to the less specialized reader. 

W. H. F. A. 


Food and the Principles of Dietetics. By Robert Hutchin- 
son, M.D., F.R.C.P., of London and Great Ormond Street 
Hospitals. Fourth edition. Pp. 580. New York: Wm. Wood 
& Co. 

In this fourth edition much has been rewritten, recent food 
analyses and tables added, diets reconstructed, and a chapter on 
^dtamines added. 

It is a complete detailed work on food— its analyses, prepara- 
tions, uses, and values both in health and in disease. It is the 
essential building stones or basic principles with which he deals, 
and a thorough understanding of which is absolutely necessary to 
both physician and dietitian. 

The last chapters, treating of food in disease, including valuable 
menus, are most interesting and useful. 

It is for practitioners and students of medicine and for nmscs 

and dietitians. 
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Antiseptic Properties of Acriflavine and Proflavine, and Brilliant 
Green. — Browning and Thornton {Brit. Med. Jour., 1917, xi, 70) 
says that flavine compounds and brilliant green are antiseptics which 
exert a slowly progressive bacterial action. Concentrations of these 
substances, which at first inliibit and finally kill bacteria, are without 
harmful effect on phagocytosis or on the tissues locally or generally; 
hence they are specially suited for therapeutic purposes in infected 
wounds. Flavine compounds may be applied to the peritoneum with 
safety. Flavine (acriflavine and proflavine) are enlianced in their 
bactericidal potency by the presence of serum; brilliant green, in com- 
mon with most other antiseptics, is reduced in its activity by serum. 
The most suitable method of application of an antiseptic for therapeutic 
purposes must depend very greatly on its behavior in the presence of 
serum. When the serum is inactivated by serum, frequent renewal 
of the watery solution is indicated as in Carrel’s procedure; this, of 
course, is only permissible provided that the substance is not in itself 
toxic. Brilliant green satisfies the requirements for application by 
repeated irrigation, as a powerful bactericidal solution (1 : 2000) is 
innocuous to tlie tissues. On the other hand, since flarfne compounds 
are most bactericidal in serum, the indication is to arrange the wound 
dressing so that these antiseptics may act in a serum medium; also, 
since these bodies are not rapidly tlnown out of action by serum, 
accumulative deposit should be prevented by avoiding too frequent 
additions of considerable quantities of the antiseptic solution. Clinical 
experiences have substantiated these conclusions, and the evidence at 
disposal points to the application of flavine bodies, by means of gauze 
pacldng or some appropriate modification of this procedure, as likely 
to jdeld tlie best results. Thus there is evidence that by taking full 
advantage of the properties of flarfne bodies a relatively simple 
technic may be followed. The application of the flavine compounds. 
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^peaally for the purpose of preventing the onset of septic manifesta- 
tions m early wounds, is emphasized; also their use for preventive 
exacerbations after operating on areas already infected. Operative 
measur^ are an essential prehminary to the effective use of therapeutic 
antiseptics in wounds, since the antiseptic can act only when brought 
into intimate contact with the infected tissues. 


Localization of the Growing Point in the Epiphyseal Cartilage Plate 
of Bones.— Haas (Am. Jour. Orthop. Siirg., 1917, xv, 563) says that 
while it is an accepted fact that longitudinal growth of bone takes place 
in the region of the epiphyseal cartilage plate and that growth continues 
until that particular highly differentiated zone of cartilage undergoes 
complete ossification, the question arises as to the particular part which 
is most important in the production of the length growth. Haas carried 
out an experimental study on dogs in an effort to answer this question. 
He concluded that an incision through a growing bone at the Jimction 
of the metaphysis ■with the epiphysis alwaj’’s causes a disturbance in 
gro'wth. A separation in 'the natural Kne of cleavage between the 
epiphysis and metaphysis, after incising the periosteum, causes some 
loss in length gro'wth. It is possible in exceptional cases, in which a very 
minim al amount of injury is produced, that there -will be no hindrance 
to gro'wth. The excision of the metaphysis causes a very slight dis- 
turbance in gro'wth. The excision of the epiphyseal cartilage plate 
causes practically a complete cessation of active longitudinal growth. 
The most active and important elements necessary for longitudinal 
gro'wth are located in the columns of cartilage of the epiphyseal cartilage 
plate. A limited property of producing length growth is possessed by 
tlie cartilage adjacent to the columns of cartilage. The localization 
of the gro-wing point of bone is of value in e-xplaining the results of 
injury and disease to this particular region. 


Bone and Joint Infections Treated by the Carrel Technic. — Ha'WLET 
(Am. Jour. Orthop. Surg., 1917, xv, 686) believes that it requires at 
least one month of actual training to become familiar with the technic 
and that it is perfectly hopeless to expect to learn the method by reading 
■the most complete description. He gives his reasons for his belief at 
length. The technic is reviewed as follows: Complete exposure of 
the infected tissues can never be too liberal or extensive. Pockets 
spell failure. Contact of the sterilizing agent should e,xtend to every 
part of the wound surface. The object is progressive sterilization. 
This requires at each dressing as finished surgical asepsis as an abdominal 
operation. Gloves should be worn and instruments used instead of 
fingers. Two sets of instruments are preferred, one for the skin and one 
for the wound. The first step of the dressing is the mechanical stenliza- 
tion of the skin. The vaselin is first remov^ by ether am tlien tlie 
sPin cleansed very carefully -with neutral sodium oleate. The second 
step is tlie mechanical sterilization of the wound by thorough scrubbing 
witli sponges w'et in oleate. This prepares the surface for the contoc 
of the solution. It must be done thoroughly, but witliout 
third step is the protection of the sidn by anointing 
vaselin, because Daldn’s solution burns the skin. The . P 
is the placing of Carrel’s tubes (with multiple fine holes and blind a 
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one end) tlu-ougliout tlie wound. Gauze wet with the solution is placed 
around tlie tubes loosely. The solution is instilled every two hours 
sufficiently to fill the wound cavity. This has proved more satisfactory 
than the continuous drip. Reinfection is the defeat of this sterilizing 
process. This may be due to error of aseptic technic, defective mechan- 
ical sterilization of the skin or wound, defective solution, or failure to 
include every part of the wound. When the technic is incomplete the 
cases do well for a time and then remain stationary. When the technic 
is efficient and a case fails to progress it is a sure sign that a pocket 
exists. These are often impossible to locate unless the patient is given 
a general anesthetic. Reoperation is indicated when a case becomes 
stationary and whenever exposed bone persists. It is surprising how 
constant and how extensive these pockets are in non-progressive cases. 
Exposed bone always means necrosis, and the peculiar form of surface 
sequestration requhes artificial separation. Spontaneous separation is 
unusually slow, but these surface moulds are easily loosened by gently 
tapping vnth a chisel. They usually lift off en bloc. 


Results following the Treatment of Pelvic Inflammatory Lesions by 
Surgical Measures. — Clark and Norris {Snrg., Gynec. and Obst., xxv, 
1917, 33) say that from a study of more than 500 cases in which the 
postoperative and remote results of surgical intervention in pyogenic 
infections in the Eallopian tubes were considered, they conclude that 
course of conservative treatment decreases mortality, and enhances 
the chances for securing a good functional restoration of the pelvic 
organs. In all cases of acute infections of the Eallopian tubes the 
patient should be kept under observation until the course of the case is 
defined. In the great majority the temperature subsides, the pain 
disappears, the tubal enlargements decrease to palpable proportions, 
and if the attack is a primary one the patient may be given a respite 
from operation until a recurrent attack supervenes. Even under these 
recurrent conditions the conservative policy is again pursued until 
subsidence takes place a second time, when an abdominal operation is 
advised, witli a rfew to treating existing conditions to the best possible 
advantage. Usually both tubes are removed and the ovaries are con- 
served, If, under the conservative plan, the symptoms do not abate 
and the tube continues to enlarge, vaginal drainage is instituted, either 
by direct incision into the cul-de-sac or tlirough the guidance of an 
abdominal incision. In the purulent lesions of the tubes all operative 
procedures are attended by a higher mortality and a greater morbid- 
ity, whereas under a conservative waiting treatment a patient will 
seldom die during an acute infection. In their series there was no death. 
In all hazardous cases the increasing severity of the symptoms and the 
enlargement of pelvic masses give ample w’arning and permit of a 
simple drainage operation that will tide the patient over the danger. 
When the acute attack has subsided the surgeon has the best oppor- 
tunity for ascertaining, during the course of an operation, the exact 
degree of involvement of the tissues, and thus he is enabled to select 
the type of operation best suited to the indirfdual case. Conservative 
operative procedures instituted vnth a rfew to restoring a closed Eallopian 
tube seldom restore fecundity. Plastic operations upon the fimbriated 
extremities of the Eallopian tubes, with a view of effecting restoration 
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invariably failures and necessitate additional 
opemtions. They believe therefore, that the safer policy is to remove 
the tub^ by a wedge-shaped cornual resection in all doubtful cases thus 
disregarding any attempt at restoration of fecundity. Hysterosalpinao- 
oophorectomy m the sexually mature women, the subjects of chronic 
intections of the uterus and adnexa, is followed by a lower mortality 
and a greater certainty of restoration to health than are possible after 
conservative operations. Conservative operations employed with a 
view to preserving ovarian tissue should be limited chiefly to women 
undCT thirty years of age. The routine drainage of pus tubes through 
an abdominal incision is an unsatisfactory procedure from every stand- 
point and should not be resorted to if it can possibly be avoided. 
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Clinical Observations on the Effect of Digitalis in Heart Disease 
with Pulsus Alternans.— WiNDLE {Quart. Jour. Med.', 1917, x, 275) 
points out that pulsus alternans must not be confounded with other 
types of pulse irregularity associated with alternating weak and strong 
pulse waves. A pulse tracing of pulsus alternans is characterized by 
the sequence of a strong and weak pulse which follow one another at 
equal time intervals, or the weaker pulse may occur a trifle (j’o- of a 
second) late. -The weaker contraction of the pulsus alternans never 
occurs prematurely under any circumstances, and the pause after it 
may be slightly shortened but is never prolonged. The cause of the 
pulsus alternans is an overtaxed heart. It can be produced e.xperiment- 
ally by any procedure that leads to exhaustion of the heart, and it 
signifies a disproportion between the contractile power of the heart 
and the rate at which it is beating. From tlu’s tlie corollary neces- 
sarily follows that in pulsus alternans the slower the rate the greater the 
degree of exhaustion of the heart. Clinically pulsus alternans is met 
with in paroxysmal tachycardia, in acute toxic diseases, in severe 
cardiac failiue from rheumatic lesions, and is most frequently associ- 
ated nith advanced and widespread arterial disease in the aged. Tins 
combination of pulsus alternans and advanced arterial disei^c is a 
certain forerunner of severe heart failure which will prove within 
two or possibly tluee years. The prognostic importance of Uie tjpe of 
pulse irregularity is very great, as it is the only form of pulse r/ij'tiim 
which in itself gives definite information about tlie functional enicicnc.v 
of the lieart. Windle’s observations do not support the prevalent 
opinion that digitalis readily produces pulsus alternans or that in 
in which this t\'pe of pulse is present it aggravate the irrcgulant.i. 
In fact, Windle finds that digitalis frequently has tlie opposite effect, 
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that is, the pulses become more equal in force and the disparity in 
strength is temporarily abolished. The patient’s symptoms are im- 
proved in all respects; these beneficial results often ensue coincidentally 
with a considerable rise in blood-pressure. Of the factors which 
influence the persistence, increase, decrease, or abolition of alternation, 
the rate of the heart is most potent. As a rule it is customary to find 
alternation increased with an increase and decreased with a slowing of- 
the pulse-rate. In some patients there appears to be a critical rate, 
aboA’^e Avhich alternation develops and below Avliich alternation is absent. 
Pulsus alternans appeared after digitalis in only one healthy heart and 
in only one patient suffering from cardiac disease. Many cardiac 
patients show, under full doses of digitalis, a pulse resembling pulsus 
alternans, but measurements indicate that premature contractions 
account for tlie weak beats. Windle has noted the effects of digitalis 
on the pulse in over a hundred cases of heart disease Avith pulsus alter- 
nans. The drug has been given in varying doses and for Aveeks at a 
time, but he has never found an increase in alternation of the pulse Avdiich 
could be ascribed to the drug or harm result to the patient. The 
beneficial effects of digitalis in heart disease with pulsus alternans are 
largely due to its action in restoring the tonicity of the heart and slowing 
its rate. The relation betv’^een heart-rate and pulsus alternans is empha- 
sized by tlie fact that Windle never found alternation disappear in the 
absence of cardiac sloAving. The rate of pulse at AAdiich alternation 
ceases varies AAudely, but it is unusual for alternation to persist Avhen the 
pulse falls to about the normal rate. When alternation does persist 
prognosis is bad. 

Effect of Undernutrition on Muscular Force. — ^Williaais {Arch. 
Int. Med., 1917, xx, 399) has determined the effect of the prolonged use 
of the Allen treatment on the physical vigor of diabetic patients. As is 
well knoAvn the Allen treatment consists essentially in such dietetic 
measures as Avill keep the patient acid- and sugar-free. This usually 
calls for a diet far beloAv the caloric value necessary to maintain a 
normal individual in good health. From a large series of dynamometer 
tests Williams concludes that diabetics, as a rule, are distinctly Aveaker 
than normal persons. Tliis weakness may be due in part to loss of 
bodily musculature, but it is probable that the lessened amount of food 
metabolized by diabetics does not provide sufficient energy for their 
normal exercise requirements. There appears to be a direct relation- 
ship between food tolerance and muscular Augor, for as food tolerance 
increases so does muscular Augor, and a decline in food tolerance is 
accompanied by a loss of physical strength. Williams finds that dia- 
betics kept on a low calory diet for months continue to gain in physical 
vigor provided the diet is just witliin their maximal metabolic capacity. 
This is in accord with the clinical experience tliat nutrition AAnthin the 
tolerance of the patient gives the greatest comfort, strength, and sense 
of Avell-being. Another very interesting point brought out by Williams 
is that Avhile diabetics living on a diet below normal physiological 
requirements possess a diminished muscular tone, feeding them beyond 
their metabolic limitations causes not only a further reduction in their 
food-tolerance but also an even greater loss of strengtli. AVilliams can 
find no justification for the common notion that overfeeding causes 
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even a temporary mcrease in comfort or bodily strength. It appeam 
trom this investigation that diabetics gain in physical vigor as they 
become and remain sugar-free, while overfeeding causes a definite and 
oiten a serious loss of strength. 


Influence of Large Doses of Digitalis and Digitoxin on the Blood- 
pressures of Man.— Eggleston (Jour. Am. Med. Assn., 1917, kk 
951) reviews briefly the literature, pointing out the fallacy of arguing 
the analogy between the toxic action of digitalis bodies on animals 
and tlie therapeutic action on man. From his study of fourteen 
carefully controlled hospital patients, receiving standardized digitalis 
and digitoidn, Eggleston concludes Aat digitalis and digitoxin have 
ver^’^ little influence on the systolic pressure in either direction; that 
these drugs tend to produce a significant reduction in the diastolic 
pressure; and that they tend to produce a material increase in pulse- 
pressure. An analysis of the relation between the cardiac slovung and 
the fall in diastolic pressure failed to show that the alteration in the 
pulse-rate accounted for the changes occurring in the diastolic pressure. 
Nor was there any relationship between the changes in pulse-rate and 
those in the systolic pressure. Eggleston believes that neither digitalis 
nor digitoxin has any direct action on the vessels when given to man 
even in large therapeutic doses. Admitting that the digitalis bodies 
are capable of increasing the systolic volume output of the heart, 
Eggleston explains the changes in systolic, diastolic, and pulse-pressures 
reacting from the administration of these drugs as follows: Digitalis, 
by improving the circulation, leads to improved pulmonary circulation 
with the relief of cyanosis and the abolition of the stimulating effect 
of carbon dioxide on the vasomotor center. The improved circulation 
results in the more normal functioning of the various organs and tissues, 
and tends to restore to normal the several mechanisms by which the 
circulation is maintained at the most efficient level. On this hypotliesis 
one may expect to find that tlie net changes in the systolic, diastolic, 
and pulse-pressures would differ in different cases in order best to meet 
the conditions prevailing. This is precisely what Eggleston has found 
to occur in his cases and it also explains the apparently divergent resulte 
of different observers. The observation tliat the pulse-pressure is 
increased in the majority of cases showing material clinical improvement 
as a result of digitalis is also in harmony witli tliis hj^jothesis, since the 
pulse-pressure is to a certain extent a measure of the efficiency of the 
circulation through the periphery. 


Clinical Studies of the Respiration, m. A Mechamcal Factor in the 
Production of Dyspnea in Patients with Cardiac Disease.— P eabody 
reports (Arch. hit. Med., 1917, xx, 433) the effect on the respiratipn 
of normal persons and cardiac patients when tliere is a progressive rise 
in the carbon dioxide and a progressive decrease in the oxygen of tlie 
air breathed. The subjects of the experiment breathed into and out ol 
a closed si'stem until dyspnea became so distressing tliat the expen- 
ment had to be discontinued. Comparing the effects on noma suly ects 
Sid on cardiac patients, Peabody found that in botli classes of 
persons the rate of breatliing was doubled; the deptli ^ 

Sased fourfold in normal but only twofold m cardiac cases, the 
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minute volume rose by 700 per cent, in bealtby persons but only by 
170 per cent, in cardiac patients; tbe carbon dioxide in tbe inspired 
air at tbe end of tbe experiment was between 7.11 and 9.22 per cent, 
for tbe normals and between 4.27 and 5.62 per cent, for tbe cardiacs. 
Tbe cardiac patients became dyspneic when tbe carbon dioxide in tbe 
inspired air was but little more than half that required to produce 
dyspnea in normal subjects. This does not mean that cardiac patients 
are more susceptible to carbon dioxide. It means that cardiac patients 
become dyspneic more easily than bealtby subjects because of their 
inability to increase the depth of breathing in a normal manner and thus 
prevent tbe accumulation of carbon dioxide in the blood and tissues. 
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Comparison between Clinical Examination and Roentgenograms in 
Diseases of the Chest. — Chapin {Am. Jour. Ohst. and Dis. of Women 
and Children, October, 1917, vol. Ixxvi, No. 478). Owing to tbe 
difficulty of keeping little children quiet during ex-posure it is often 
bard to interpret heart shadows. A twisting of the body may cause a 
rotation of tbe chest so as to exaggerate tbe heart shadow in any 
direction. Of 15 cases studied both by a:-rays and by physical examina- 
tion, 7 showed an agreement, or partly agreed, and 7 failed to show a 
correspondence in the conclusions reached by the two methods. In 
regard to the lungs a combined study was made in 97 cases. There 
was agreement in 77 and disagreement in 20 cases. Of the latter 5 
gave evidence of lobar pneumonia that was not detected by physical 
examination; 2 gave physical signs of pneumonia, which were not 
confirmed by x-rays; 3 showed physical signs of bronchopneumonia not 
found in x-rays. As a general rule it was found that the x-rays would 
often give a shadow in the absence of physical signs in congestion, 
small consolidations, hilum infiltrations, interlobar pleurisy, miliary 
tuberculosis, and mediastinal tumors. 


Hunger in the Infant. — ^Tatloh {Am. Jour. Dis. of Children, October, 
1917, vol. xiv. No. 4) quotes previous writers confirming the fact 
that hunger contractions are greater in tlie newborn infant, and states 
that still greater hunger contractions are present in the prema- 
turely born infants. No relation e.xists between cyanosis and hunger 
contractions. In young infants the taking of food into the mouth does 
not inhibit hunger contractions, but this does occur in older children. 
This is psychic in character. Even in younger infants the presence of 
food in the stomach causes reflex inhibition, although in the younger 
infants it may be only partly developed. During the hunger state 
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successive automatic suc^g movements (each sucking act beinc the 
stimulus for Its successor) are pr^ent. In normally developmg breast- 
led mlants hunger is not ordinarily an immediate cause of crying. In 
premature infants under one month the average time required for the 
development of hunger is one hour and forty minutes, with a maximum 
ol two hops and twenty minutes and a minimum of forty minutes. In 
full-term ii^ants under two weeks the average time is two hours and fifty 
mnutes with a maximum of four hours and a minimum of two hours. 
In infants from two weeks to four months the average time is three 
hours and forty minutes ivith a maximum of four hours and thirty-five 
minutes and a minimum of three hours and twelve minutes. This 
time for the development of hunger in any one infant is fairly constant. 
In chronic nourishment disturbance tlie interval is shorter, as it is also 
when food is poorly tolerated. The hunger contraetions occur long 
before the stomach is empty, so that is not necessarily an indication 
for more food. Feeble nursing power is not due to derangement of 
hunger apparatus. In pyloric stenosis hunger contractions are increased. 


Appendicitis in Infants.— Abt (Arch. Pediat., September, 1917, vol. 
xxxiv. No. 9). . The diagnosis is very difficult as the symptoms vary 
greatly from those in older children and adults. The almost complete 
absence of subjective symptoms in infants makes the diagnosis almost 
impossible. Pain and tenderness are difficult to elicit and more difficult 
to localize. Vomiting occurs so frequently in the gastro-intestinal, 
nutritional and toxic diseases of infants that it is of little value, hluscle 
spasm or rigidity of the right rectus may be present early, but it is diffi- 
cult to elicit. Manifest cliill, which is rare in childhood, is sometimes 
noticed early. Temperature is mireliable. The pulse usually follows 
the temperature. Rupture of the appendix may give temporary 
amelioration of the symptoms. Constipation is the rule and occurs 
among the more severe types. Diarrhea is present in tlie milder types. 
Traumatism may be a factor in the etiology. There is a hereditary 
predisposition occurring in certain families. Foreign bodies such as 
concretions or worms may be the cause. Blood examination reveals a 
polymorphonuclear leukocytosis. In infants the diagnosis is extremely 
difficult and the mortality is very high. Rectal examination is of 
great value. 


Empyema; Simple, Interrupted, and Continuous Aspiration.— 
Richter (Arch. Pediai., September, 1917, vol, xxxiv. No. 9). The 
mortality in this condition is very high. Holt reported a loss of oO 
per cent, in a series of 150 cases. Seventy-five per cent, of those in the 
first year of life were lost. The deaths are due to (1) loss of proteid 
material from prolonged suppuration. (2) Intoxication of suppurahon. 
ffi) Collapse of the infants’ lungs, the median diapluagm being so frail 
that the opposite lung loses much of its volume. The intoxication 
of suppuration may be controlled by drainage. Incision or dramage 
does good temporarily, but the child gradually fails and dies diinn„ 1 
second, third, or fourth week. This is due to infection plus the loss of 
Ege quantities of fluids and proteids. The third 
dewloD acutely immediately after any drainage opcr.ition. i us m 
pleura differs from abscess elsewhere. It becomes sterile i no 
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laminated from outside. Aspiration is the simplest form of treatment 
if done in a rational manner. The pus should be aspirated in small 
quantitiesj and it is not absolutely necessary to remove all, even in this 
way, as a small collection of sterile fluid will be absorbed. By removing 
a small quantity the temperature, respiration, and pulse are favorably 
i^uenced. As aspirations proceed the pus becomes thicker. This 
signifies less acute infection and absorption of the serous element. 
This is distinctly poorer in bacteria. The author uses an exploratory 
needle of moderate size and about four feet of rubber tubing. Tins is 
filled with sterile water and the needle is inserted in the sixth or seventh 
interspace; the other end of the tube is allowed to hang in a receptacle 
containing water. As soon as pus begins to fiow the vessel containing 
tire end of the tube should be elevated until the column of water in the 
tube is not more than two or three feet in height. When infection is 
not controlled and an increasing degree of intoxication demands 
different treatment, continuous aspiration is used and usually produces 
a better result. 


Pneumonia in Early Infancy and Childhood; its Mortality and 
Treatment, with Special Reference to the Use of Alcohol. — Koplik 
(Jour. Am. Med. Assn., November 17, 1917, box. No. 20) writes of 
a study of 1351 cases from 1906 to 1914 and of 391 cases from 1914 
to 1917. The first group consists of cases that were treated with alcohol 
either enthely or in some cases. The second group consists of cases 
in which no alcohol was used. The tables show that the younger the 
infant the worse the prognosis. The greater mortality occurred below 
the age of one year and that the mortality decreased steadily after the 
fourth year. All of the cases below the age of one year were of the 
bronchopneumonic type. Of 248 deaths below the age of ten years, 
192 died of or with complications. From the second year up the inci- 
dence of complications diminished markedly. The principal compli- 
cations involved the gastro-intestmal tract. Congenital heart lesions, 
measles, diphtheria, pertussis, nephritis, sepsis, erysipelas, and tuber- 
culosis of the abdomen were met with. Next to the gastro-intestinal 
eomplications the most serious was meningitis. It was invariably 
fatal when complicating the pneumonia during the first year. In infants 
there seem to be no difference whether the child was breast-fed or bottle- 
fed. The treatment recommended is, first, proper nursing and feeding, 
and second, to support the strength of the patient, being on the lookout 
for complications and meeting them as quickly as possible. In the first 
group of 1351 eases there were two distinct periods. The first period 
is during the years in which whisky was used freely and the second 
when alcohol was used less and less each year. The second main 
group comprises the cases in which no alcohol was used. The tables 
show a decided decrease of the mortality rate for all ages in the cases 
in which no alcohol was used. In short, the author recommends the 
expectant or symptomatic treatment of pneumonia, using caffein, 
camphor, digitalis, and kindred drugs as the indications arise. 
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Labor Complicated by Complete Buptare of the Uterus at Fall Tern 
mtliout Hemorrhage or Shock, followed by Recoveiy.-NEiLL (An 
Jour Obsi February, 1917) reports the case of a young negress admitted 
to the Columbia Hospital, Washington, with a temperature of 102° 
pulse 120. She had been in labor three days, but walked from the third 
iloor of her home to the ambulance. On measuring her pelvis a con- 
siderably contracted but fairly uniform pelvis was found. The uterus 
extended to the seventli rib on the left side and fetal heart sounds 
were heard strongly in the left lower quadrant. The membranes had 
not ruptured. There was full dilatation and the vagina was very shallow. 
The patient was prepared for delivery. It was necessary to give three 
enemas before the bowels could be emptied. Later the membranes 
were artificially ruptured, followed by the escape of an ounce of fresh 
blood and very little amniotic liquid. The patient’s pulse and tempera- 
ture were normal. She complained of continuous pain. The uterus 
was contracted and extended high up in the epigastric region. She 
was examined later, when a large tumor was found filling the pelvis 
and pushed well down into the vagina. It was thought to be a fibroid 
or gumma and almost completely filled the vaginal cavity. The cervix 
was retracted. The patient was prepared for immediate operation 
and a median low incision was made and the abdomen opened at tlie 
umbilicus. The bladder had been drami up and was accidentally 
opened for about one and one-half inches on the anterior wall. This 


was immediately repaired and the incision in the abdomen extended 
higher up. There was free yellow fluid, but no blood, in the abdominal 
cavity. The fundus of tlie uterus extended well up under the ribs. 
The hand was passed behind the uterus and the umbilical cord was 
brought up into tlie incision. The fimdus was then torn out of tiie 
abdomen and the child appeared through tlie rent in the posterior, 
lower segment, three and one-half inches long, occurring at the contrac- 
tion ring. The child and placenta were immediately removed; tlic 
uterus brought well up into tlie wound and the body of the uterus 
amputated after dissecting off the bladder. The cerm was closed as 
in an ordinary hysterectomy. No tumor could be seen in the pelvis, 
whid) was attached to the uterus, but tliere was a hard mass behind 
the rectum and peritoneum filling tlie pelvic cadty about ta'o-tiurds. 
The patient endured the operation well. The child weighed 5 
14 ounces. The mother made a good recovery, but hjid a slightly 
elevated temperature. Some time after, 
verse incision was made in the posterior ' 
spliincter. The rectal wall dissected up i 
the bowel. A hard mass occupjdng about 
and without fluctuation was found. A p 


under an anestlietic, a trans- 
all of the rectum behind the 
id a finger introduced behind 
[vo-tliirds of the pehic caiitj' 
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and the wound in the rectum closed. The patient had no trouble 
whatever after tins operation, nor did it interfere with the bowel func- 
tion. The tumor was found to be myofibroma undergoing myxomatous 
degeneration. 


Case of Interstitial Pregnancy Complicated by Labor.— Stone (Am. 
Jour. Ohst., February, 1917) reports the case of a multipara, five and 
one-half months pregnant, taken with symptoms of intravaginal preg- 
nancy. There had been pain in the right side, and a diagnosis had 
been made of pregnancy in the right broad ligament, or that the uterus 
contained a fibroid in or near tlie broad ligament. On examination 
tlie os was soft, but there was no reason to suspect intra-uterine preg- 
nancy. The abdomen was distended by the tumor, movable, but 
strongly inelined to the right side, not unlilce a pregnant uterus. The 
fetal body could not be made out. After waiting thirty-six hours for 
the condition of the patient to improve the abdomen was opened, when 
free hemorrhage was found, proceeding from rupture of the upper 
part of the tumor. , A large quantity of blood poured out of the incision. 
A rapid supravaginal hysterectomy was done, which showed the extent 
of the hemorrhage. When the specimen was examined the uterine 
wall was found very thin. Rupture had occurred because of the tiunness 
of the wall from the intermittent contractions of pregnancy, although 
the patient was not in active, full-term labor. 

Labor Complicated by Emphysema. — Mueray (British Med. Jour., 
January 6, 1917) was called to a primipara who was attended by a 
midwife and had been in labor fourteen hours. She presented a most 
alarming appearance. The face was scarlet and swollen to twice its 
normal size, both eyes being completely closed. The upper part of the 
chest wall and neck were much swollen and the affected parts presented 
the appearance of subcutaneous emphysema, being soft to the touch 
and with fine crepitations. This was interfering with respiration, so 
that the patient seemed to be in a dying condition. It was thought 
best to immediately deliver by forceps and a very large child was born. 
Twenty-four hours after labor the emphysema had somewhat sub- 
sided, The condition had imdoubtedly arisen from the efforts of the 
patient in straining, probably with the mouth closed. Similar cases 
on record show that this accident is preceded by strong contractions 
of the uterus supplemented by vigorous general exertions on the part 
of the mother. While the condition is alarming at first sight it is 
rarely attended by much danger to life. 

Retraction of the Uterine Muscle in Obstructed Labor. — Nicks 
(British Med. Jour., October 14, 1916) describes the case of a primipara, 
aged thirty years, rather short in stature and with a large cranium, 
who was in labor at full term. Wlien seen tlae fetal head was high above 
the brim and freely movable. The cervix hung loosely below the pre- 
senting part. Labor went on to full dilatation, but the presenting part 
did not descend. A few hours later the membranes ruptured, forceps 
were applied to the sides of the head, but moderate traction failed to 
bring the head down. A second application of forceps was made some 
time later without result. A third forceps application was subsequently 
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made. Forty hours after the onset of labor, the patient ^as examined 
and mas found to have a rachitic, flat and generally contracted pelvis 
of moderate degree of contraction. The fetal head seemed to be of 
normal size. . On passmg the hand above the head, a thick band of 
uterme muscle was found constricting the neck of the child. The uterus 
had become tonically contracted, with the head of the child high above 
tlie bnm. As it was_ impossible to take the patient to the hospital, she 
was deeply anesthetized with chloroform and an effort made to bring 
doym the head with a cephalotribe. The fetus and uterus had become, 
as it were, one welded mass. Although the whole could be brought down 
by traction, it immediately went back to its original position. Accord- 
ingly. Cesarean section was done, the patient dying soon aftenvard. 
In these cases, there is some form of contraction or distortion of the 
pelvic brim. The head does not engage, but remains liigh above the 
brim and very mobile. The uterus continues to contract and retract, 
the cervix hangs down unfilled by the presenting part. The uterine 
muscle becomes tetanic and grasps the neck of the fetus above the brim; 
the shoulders cannot pass nor can the fetal head rise. The uterine 
cavity becomes hour-glass in shape, the upper portion contains the 
trunk, and the lower the head. As retraction progresses, the uterus 
molds itself to the fetal trunk and nedc, wdiile the lower zone becomes 
progressively thinner. This condition may come a few hours after the 
rupture of the membranes, and, when once established, constitutes one 
of the most terrible complications met with in obstetric surgery. Atten- 
tion is drawn by the writer to the fact that a high and mobile fetal 
head occurring in a primiparous woman means trouble. If the practi- 
tioner thinks there is room enough to allow forceps delivery, and tlic 


fetal head is high above the brim and freely movable, the patient must 
be placed deeply under chloroform. If moderate traction fails to bring 
the head into the uterus, no further attempts should be made. The 
WTiter concludes that one must be especially careful w'hen dealing 
with a short, thick-set w'oman who has a square head and short long- 
bones. A high position of the fetal head occurring in a primipara 
denotes serious trouble. While measurement of the diameter of the 
pehds is useful, it is not conclusive, as the brim may be obliquely 
distorted and this wall prevent the head from entering the brim, and 
at the same time will correspond with the indications given by measure- 
ment. The application of forceps to a fetal head wHch is movable 
and high above the brim is an obstetric operation requiring the most 
careful consideration. If the examining hand can be passed easily 
beyond tlie shoulders of the fetus, an attempt at delivery with ihstni- 
nents may be made. If there is the least eiidence tliat the uterine 
muscle is retracted and armmd the neck of the fetus, Cesarean section 
should at once be performed. Wfiien tlie retraction ring is formed 
around the neck of the fetus, it will grip it firmly until tlie patient is 
almost at the point of death. The nxiraordmary example of bad 
obstetric practice arose from the fact that physicians are still found w 
believe that it is justifiable to apply the obstetne forceps 
unengaged head, and that, by introducing the hand or fingers wutl 
the vilna, a physician can tell h;w large the Ictal l-’f « ' 

sure tliat it n-ill enter the pehis. Tliere is but one rale 5'"^' j 

practice and that is that the obstetric forceps should neier be api 
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to the head vintil the head has entered the pelvic brim thoroughly, and 
one-half or tlu’ee-quarters of its bulk has descended into the cavity 
of the pelvis. If the head remains high above the pelvic brim after 
sufficient uterine contractions have occurred to cause it to enter, if 
the physician can be sure, through external and internal pelvimetrj'-, 
that the pelvic is normal or greater than normal in size, and the size of 
the uterus indicates that the size of the child is not excessive in develop- 
ment, version may be performed, followed by cautious extraction. 
This will place the risk upon the cliild, with considerable risk to the 
mother. If possible, such a case should be immediately removed to 
the hospital and delivered by section. It will give the best chance to 
both mother and child. It seems almost incredible that in a civilized 
country a woman should be allowed to be in labor for two days with 
tluee applications of the forceps and with a contracted pelvis before 
the necessity for Cesarean section became apparent. 


GYNECOLOGY 


UNDER THE CHARGE OF 

■JOHN G. CLARK, M.D., 

PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Endocrinology and Gynecology. — At the last meeting of the American 
Gynecological Society a very interesting symposium was presented 
on the relation of the glands of internal secretion to gynecology and 
obstetrics (Surg., Gyn. and Obsf., 1917, xxv, 225 to 359). In the intro- 
duction to this symposium, Frank said that in every department of 
knowledge it is expedient at intervals to stop, examine, and meditate, 
to “take stock,” so to speak, of closed, open and future prospects; 
therefore, it will be well worth while to present the main conclusions 
that were presented at this meeting. Goetsch stated that there is a 
close interrelationsliip in function between the pituitary and sex glands, 
a fact supported by abundant experimental evidence and by numerous 
observations on pituitary disturbances in the human subject. Over- 
function of the anterior lobe of the pituitary body is associated with 
overactivity of the sex glands wliile deficiency of pituitary secretion 
in the individual is followed by underdevelopment and genital aplasia 
in the young and by sexual inactivity and retrogression in^the adult. 
Primary alterations in the function of the sex glands, as in pregnancy 
and after castration, are followed by pituitary hypertrophy'and h 3 "per- 
plasia. The specific -action of the extract of the posterior lobe of the 
pituitary gland, commonlj'’ known as “pituitrin,” upon the smooth 
musculature of the uterus and bowel has led to the "wide usage of this 
drug in obstetrical practice and in the treatment of intestinal paresis 
following abdominal and pelvic operations, and lastly the administra- 
tion of pituitaiy extracts is of distinct benefit in clinical states of pitui- 
taiy underfunetion. From the lack of unanimity in the literature. 
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any conclumons ^ to the detaUs of pineal gland function must be made 
flexible rather than dogmatic. However, McCord believes that a 
ch^al sjTidrome is to be associated with disturbances of the functions 
of the pineal gland. Because of the involution of the pineal gland at 
puberty, the constitutional manifestations of pineal gland pathology 
appear to be confined to prepuberty years. The essential characteristics 
(apart from pressure and neighborhood mam'festations) are (a) early 
sexual development e\-idenced in the enlarged genitalia, pubic hair, 
general body hair, early cdiange in voice; (6) precocious mental develop- 
ment, manifested in maturity of thought and speech; (c) general over- 
growth of body to the extent that a child of six or seven years may have 
the appearance of a child near puberty. McCord states that the infer- 
ence is allowable that the pineal gland is an or^n of internal secretion 
functions, however, are of minor significance in the general 
actiidties of the endocrinous system. As a result of his investigations. 
Pool states that no direct relationship has been established behvcen 
the parath5Toi(ls and the female sex organs; no morphological changes 
in the parathjToids have been noted during pregnancy, yet apparently 
there is a connection between the parathjToids and the sex processes 
in the female, since tetany, the clinical evidence of insufficient para- 
tlijuoid function, is somewhat prone to occur in menstruating, pregnant 
and puerperal women, as well as patients suffering from gj-necological 
diseases or who have undergone gjmecological operations. The wgorous 
research that has been expended upon the thjTnus gland during the past 
few years has not, on the whole, been verj' fruitful according to Pappen- 
heimer. That the thjTnus serves an important function, especially 
in the growing organism, cannot be doubted. The organ is conspicu- 
ously large, has a characteristic structure, which is maintained with 
but slight variation in all classes of vertebrates, reacts in a very 
definite way to a variety of injuries, and has a constant relation to the 
development of the sexual organs. There are, furthermore, obscure 
but undeniable correlations with thjToid, adrenal and possibly other 
organs of internal secretion. Although these general facts seem estab- 
lished, yet in every detail of structure and physiolo^ there has been, 
and is, the greatest conflict as to facts and interpretations. The funda- 
mental problems of thymus physiology remain unsolved, and the 
estabh'shed facts, which concern chiefly the normal and abnormal 
structore of tlie gland, are not such ^ lend themselves to climcal 
application. Carlson presented a most axhaustive paper on the endo- 
crine function of the pancreas, in which he concluded that there is at 
present no eridence of any specific relations of the endocrine functions 
of tlie pancreas to the gonads, male or female, or to menstruation, 
pregnancy and lactation. Absolute diabetes, induced after conception, 
leads to death of the fetus; furthermore, absolute diabetes probably 
renders conception impossible. Partial diabetes under careful dietary 
control permits of normal sex life of women, and prepiancy under suen 
conditions does not aggravate the diabetes, but in the ° ^ . 

dietarv control the condition of pregnancy aggravato the diabeto n 
the m'other and uncontrolled diabetes m father b extreme^ 
injurious to the fetus. There is some e^ndence that m the late stag 
of pregnancy the fetal pancreas may functionate for 
considering the internal secretion of the adrenal bodies. 
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recalled the fact that the adrenal body represents the anatomical 
association of two elements, each of which is derived from a separate 
and independent system. The adrenal proper, or “cortex,” is part 
of the interrenal system, wliile the medulla is simply the accumulation 
of chromophil cells of the same nature histologically, chemically, and 
pharmacodynamically as similar masses of cells in other parts of the 
body and there is no clear evidence that these two systems are func- 
tionally related. The medulla is developed from the sympathetic 
nervous sj'^stem and its duty seems to be to facilitate the functions of 
this system in certain physiological emergencies. The adrenal cortex 
is developed from the germ epithelium; and the evidence is now strongly 
in favor of the view that it has certain important functions in connec- 
tion vdth the growth and development of the sex organs. There is a 
considerable amount of clinical evidence that tumors of the adrenal 
cortex are frequently associated with sex abnormalities, evidenced in 
the female by an accentuation of male secondary sexual characteristics 
and simultaneously a hypoplastic condition of the internal generative 
organs. That Halban was coirect in ascribing to the placenta an action 
upon the uterus and breasts has been proved by the experimental 
work of the last decade, according to a statement made by Frank in 
his contribution to this symposium. Placental extracts (mainly the 
lipoid fraction) rapidly induce hyperplasia of the uterus and breast 
(gland tissue and nipples) in castrates or in non-castrated animals. 
The chemical substance which induces these changes is thermostabile, 
very resistant to strong alkalies and acids, and completely soluble in 
95 per cent, alcohol, and it appears identical in its physical, chemical, 
and biological properties with a similar substance obtained from the 
corpus luteum. This substance can exert its influence in the absence 
of the thyroids, adrenals, pancreas, or in the absence of the thyroid 
and adrenals combined. In view of the apparent identity of corpus 
luteum and placental substance the question arises whether the placenta 
acts merely as a storage reservoir for corpus luteum secretion during 
the latter half of pregnancy or whether the placenta elaborates a hor- 
mone of its own. A rather extensive and extremely interesting paper 
on the relation of the ovary to the uterus and mammary gland from the 
experimental aspect was presented by Loeb in which he stated that an 
elaborate self-regulating mechanism controls ovulation. While nor- 
mallj'^ the corpus luteum inhibits ovulation to the extent of permitting 
one ovulation in a month, during pregnancy the life of the corpus 
luteum is prolonged. Experimentally, ovulation can be influenced at 
will, accelerated by excising all corpora lutea, or retarded by producing 
artificial deciduomata. This retarding action of the corpus luteum 
is chemical, not mechanical. The corpus luteum also has a sensitizing 
action upon the uterus. Tliis action can be analyzed by experimental 
methods. If the uterus is incised or mechanically stimulated at the 
time during which the corpus luteum is elaborating this growth sub- 
stance, maternal placenta is formed. The mechanical stimuli, therefore, 
assume in this respect the function which the ovum exerts under normal 
conditions. In addition to these functions of the corpus luteum the 
ovary has a trophic influence on the genitals and likewise controls the 
development of the mammary gland. 
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_ AND 

OSICAR laOTZ, M.D., C.M., 

PROFESSOR OF PATHOLOGY AND BACTERIOLOGY, UNrVERSITY OF PITTSBURGH, 

PITTSBURGH, PA. 


^ Myeloma with Metastasis to liver and Spleen— Text-books gener- 
ally assert that in myeloma no metastases are found. The classification 
of this tj^e of tumor is not easj'-, due, in part, to the variety of elements, 
Ijrmphatic or myelogenous, from which its cells may be derived. To 
add to the confusion there is the theory of Lubarsch that there may be 
in some organs, as the liver, spleen, lymph glands, and other lymphatic 
tissues, outside of the medulla of bones, deposits of hemopoietic or 
myeloid _ cells, wduch, simultaneously with the beginning of tumor 
growth in bone marrow, may assume a similar vegetative function. 
Pepper and Pearce {Jour. Med. Res., 1917, xxxvii, 171) present the 
case of a man, aged fifty-tAvo years, who for four years before his deatli 
had suffered from bronchitis and severe shooting and aching pains in 
the back and legs. The blood picture showed; Hemoglobin, 58 per cent; 
red corpuscles, 3,370,000; leukocytes, 6100; differential count: poly- 
morphonuclear neutrophiles, 39 per cent.; small lymphocytes, 51 per 
cent. ; large mononuclears, 3 per cent. ; transitionals, 3.5 per cent. ; eosino- 
philes, 1.5 per cent.; basophiles, 1 per cent. Normoblasts w'ere present. 
Bence-Jones protein was excreted in the urine at a high level format 
least- eighteen months before death. Roentgen-raj'' pictures^ of the spine 
and long bones w^ere normal. At autopsy, myeloma of pelvis, vertebra;, 
and ribs was erident. The cells ■were of the plasma type. In micro- 
scopic examination of sections, masses of very similar plasma cells 
w'ere seen about the portal spaces. A similar finding was noted in tlie 
pulp of the spleen, and tliese were considered probable foci of myeloma 
cells. the use of tests for oxidase no granules could bedemonstrated 
in any of tlie tumor cells in bone marrow^, liver, or spleen, thus strengtli- 
ening the belief that they were plasma cells. TJic authors have collected 
15 cases, showing possible metastases of myeloma, 6 of which, including 
metastasis to liver, ovaries, lymph nodes, and tonsils, they consider 
transfers by some process other than by direct extension. Under 
Sternberg’s classification the condition would he named a plasma-cdi 
myeloma. 


Acid-fast Organisms in DistiUed Watar.-ICEiL-n' {Jour. 3Icd. Res., 
.917, xxxvii, 183) einj 
■pf using sterile distilled 


ist urgamsms m uiauucu navci. - • 

1917,' xxxvii, 183) emphasizes the importance JX? 

tcrile distilled water collected in sterile stills, tanks, and bottle. , 
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7 . c., freshly distilled water collected and kept under sterile precautions. 
From examinations of specimens of water from stills and supply bottles 
he concludes that “all distilled water unless distilled in a sterilized 
apparatus and collected in sterile bottles will show bacteria, and if 
collected and allowed to stand, acid-fast organisms may develop which, 
in some cases, are morphologically and tinctorially like the tubercle 
bacillus.” 


Complement-fixation in Tuberculosis.— Corper (Jour. Infect. Dis., 
September, 1916, vol. xix. No. 3) reports that elinical findings in tuber- 
culosis give information regarding aetivity or inaetivity only in a vague 
way, and thus far biological methods of diagnosis have been of little 
practical value, with the exception of the complement-fixation test. 
The most reliable investigators concede that a suspension of living 
tubercle bacilli is the only antigen wLieh is of specific value. The objec- 
tions to this antigen led the author to attempt to obtain an antigen 
from the tubercle bacillus by processes as nearly identical with those 
that occur in the body as possible. An autolysate was made by sus- 
pending tubercle bacilli in sterile salt solution for from six to eight 
days, and by tests it was shown that such an autolysate grew stronger 
in antigen titer coincidentally with the occurrence of autolysis. A 
comparison was made in a large series of eases of the autolysate antigen 
with the bacillary emulsion and the former was found to possess the 
following advantages: (1) it has a much larger range between the 
antigenic and anticomplementary doses; (2) it does not lose its titer 
when kept on ice; (3) it produces no interfering turbidity in the hemo- 
lytic system; (4) it is more specific than the bacillary emulsion. The 
examination of 361 persons (25 normal, 11 questionably non-tuberculous 
and 325 definitely tuberculous), using both an emulsion and an autoly- 
sate prepared from living virulent human tubercle bacilli, shows that: 
(1) The complement-fixation test for tuberculosis is not absolute, being 
positive only in about 30 per cent, of all the clinically definite cases of 
tuberculosis both active and inactive. Active cases give a higher per- 
centage of positive results than inactive cases. (2) The value of the 
complement-fixation test for tuberculosis lies in the fact that, taken in 
• connection with other findings, a definitely positive reaction makes the 
diagnosis of tuberculosis certain. (3) The absence of a reaction in non- 
tuberculous cases makes the test when positive more valuable than any 
other biological- test. 

Pathology of Worm Infection of the Vermiform Appendix. — In 
1899 attention was first attracted to the presence of the oxyuris in 
the appendix, and although many authors have since then repeatedly 
reported the presence of different kinds of worms in the lumen of the 
appendix, no serious credence has been given the claim that this agent 
was of importance in appendicitis. The majority of the studies upon 
worm infection in the appendix have been made in France. Mat.suoka 
(Jour. Path, and Bad., 1917, xxi, 221) undertook a minute study of the 
parasites and their relationsliip to the tissues of the appendix. The 
study included 103 appendices removed at operation and 23 specimens 
obtained at postmortem. Of the 103 operative appendices, 48 were 
demonstrated to contain either worms or their ova. Tins indicated 
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that in his matenal nearly every second person had parasites in the 
appendix. The parasites were present in a much higher percentage of 
women than men. The ^eatest frequency of infection occurred betv-een 
the ages of eleven and thirty. The types of parasites varied, the oxjmris 
being most frequent. Inflammation was present only in a portion of tlie 
cases containing parasites, and in those instances where the reaction 
was present it appeared localized to the immediate vicinity of the worm. 
In the 23 speeimens which were obtained at postmortem, 6 showed 
the presence of worms. He believes that the worms are not directly 
or indirectly the cause of appendicitis. He believes, howev’’er, that the 
presence of the worm within the appendix may give rise to symptoms 
simulating clinical appendicitis. 


HYGIENE AND PUBLIC HEALTH 
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DIRECTOR OF HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE, 
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American Mortality Statistics and Mills. — Reincke Phenomenon. — 
Fink (Jour. Infect. Dis., July, 1917, p. 62) has tabulated the detailed 
mortality statistics of Chicago, Cincinnati, Columbus, Philadelphia, 
and Pittsburgh for a definite period before and after purification of their 
water supplies. Similar figures for New York City and Boston, Mass., 
covering the same years have served as controls. In addition to a 
comparison of the crude death-rates with the death-rates from tj'phoid 
fever, malarial fever and diarrhea and enteritis, the death-rates of tliose 
diseases known to be sequelm of tjqihoid fever have been especially 
studied. Curves of the death-rates from pulmonary tuberculosis, 
pneumonia, nephritis and heart disease have also been plotted to see 
whether during tlie three years immediately following years of high 
tjqilioid mortality there could be demonstrated a sudden rise in mor- 
tality from tliese diseases, a possibility which the data published by 
Dublin would seem to suggest. No striking evidence has been found 
that the Milis-Reincke phenomenon and Hazen’s theorem apply to 
these cities when compared witii control cities. The figure indicate 
a great variation among the cities studied including the controls. Hiere 
is, therefore, a lack of uniformity in the appearance of tJic 31ills- 
Reincke phenomenon and Hazen's tlieorem, since some of tlie cities 
thus far studied apparently show an increase, while_ others sJiow a 
reduction in general death-rates following improvement m water supp y. 
This is to be expected because of the numerous factors affeebng the 
general and specific deatli-rates. The total death-rate shows a tendency 



hygiene and public health 


15S 


to decline in all the cities studied. This is also true of the death-rates 
from pulmonary tuberculosis, but is more marked in the control cities. 
The death-rates from pneumonia are quite irregular, but witli a general 
downward tendency, except in Pittsbm'gh. The death-rates from 
neplxritis shoAV a gradual rise, except in one of the control cities. New 
York. No changes appear which are unique for the cities with improved 
water supplies. The curve for heart disease also shows a decline in 
New York, while in the other cities there is a rise. Considering the 
diseases that are sequels of typhoid fever as a whole, there is a general 
tendency toward an increase, but tins is not peculiar to the cities wliich 
have had excessive typhoid fever rates. There can be no doubt that an 
impure water supply may be and, in general, is accompanied by a high 
general death-rate. Because of the multiplicity of factors involved, 
it is impossible to determine the exact relation between the two by a 
study of tlie general mortality statistics. Some cities will of necessity 
show a decrease, while others may even exliibit an apparent increase 
in mortality. That a high typhoid incidence tends to increase the 
number of deaths from the sequelae of typhoid fever must also be true. 
But the large number of other factors tending to produce the same effect 
makes tlie problem very complicated, and one that probably cannot be 
solved by any comparison of mortality statistics. 


Studies upon the Common House-fly (Musca Domestica, Linn). — 
Scott (Jour. Med. Research, September, 1917, p. 121) made studies of 
the normal or “wild” Musca domestica in the District of Columbia 
since the autumn of 1913, and concludes that the common house-fly 
may carry pathogenic bacteria upon the surface of the body, legs, wings, 
and proboscides, mechanically, or tliey may carry infectious organisms 
in the intestinal tract and deposit them on foodstuffs, either in the 
“vomit spots” or in fecal deposits. The bacterial flora earned by tlie 
house-fly varies directly with the sanitation of the area in which the fly 
is captured, the most heavily polluted flies coming from the slum 
districts. House-flies show seasonal variation in the number of bacteria 
as well as in the species of bacteria. The seasonal variation shoivs the 
greatest bacterial flora is coincident with the summer months, and the 
occurrence of intestinal complaints of summer and early autumn. The 
isolation of members of the colon-typhoid-dysentery group of bacilli 
from numbers of flies indicates tliat the house-fly has the power of 
carrying tlie closely allied pathogens, typhoid and dysentery. The 
finding of virulent pyogenic cocci indicates tlie possibility of the eommon 
house-fiy being a factor in the dissemination of the suppurative processes. 
The results of liis experiments indicate that typhoid fever in the District 
of Columbia, under normal conditions, is not referable to the ageney of 
the house-fly. The heavy bacterial flora and the presence of the 
intestinal group of bacteria on the house-fly presents a potent argument 
for the eareful protection of foodstuffs from the access of flies, and 
furnishes a strong plea for the abolition of the breeding places of 
Musca domestica. 

Epidemiology of Lobar Pneumonia. — Stillman (Jour. Exp. Med., 
October, 1917) reports that the results of his work confirm the 
previous observations of Dochez and Avery on tlie occurrence of healthy 
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It? D '^'^^se-producing types of pneumococcus. Consideration of 
me results of study over a period o! years shoived that in the maioritv 

® belonging to ivhat Stilhnan 

calls Type I or II. The minority of cases, on the other hand, are 
due to so-called Types III and Hh Comparison of the types of pneumo- 
coccus obtained from the mouth secretions of normal persons u-ith those 
isolated from mdividuals with lobar pneumonia shows the existence of 
turn general classes of organisms. One of these, which consists of 
types I and II, occurs only in association with disease. The otlier 
which includes Types III and W and the atypical Tj^ie II organisms' 
also causes pneumonia but these organisms are commonly found in 
healthy mouths- Rarely Types I and II have been found in the mouth 
secretions of normal individuals who give no history of association with 
cases of pneumonia. On the other hand, organisms of Tj'pes I and II 
have been found in 11 per cent, of normal individuals who have been 
in intimate association with a case of pneumonia of tlie same tjqie. 
Although the presence of pneumococcus in dust, has been known for 
some little time, little significance has been attached to it. The results 
of Stillman’s work show that pneumococcus can be easily recovered from 
dust. The types of pneumococcus found reflect accurately the pneumo- 
coccus flora of the mouth of the members of these households. Pneumo- 
coccus of Types I and II is rarely found in dust except where a case of 
pneumonia due to the same type of pneumococcus has occurred. In 
view of the ease udth udiich dust can be disseminated it is not surpiising 
that in a few instances a Tjiie I or Tj’pe II organism was recovered from 
the dust wliich did not correspond to the type of pneumococcus produc- 
ing the disease. The occurrence of these disease-producing types of 
pneumococcus in the dust suggests tlie possibility that air-borne infec- 
tion may play a part in the production of pneumonia. On the other 
hand, the mere presence of the disease-producing tj^pes of pneumococci 
in the mouth vdll not initiate disease. But if a susceptible indiwdual 
comes in intimate contact with a case of pneumonia there is grave 
danger of his contracting the disease. These facts suggest the following 
conclusions concerning the epidemiology of lobar pneumonia. Infec- 
tion with pneumococcus of Types I and II must be regarded as 
dependent upon either direct or indirect contact with a previous case 
of lobar pneumonia due to the same t^^ie of organism. These t^Tpcs of 
infection are eitlier acquired by direct contact witli a previous case of 
pneumonia, by association with a healthy carrier of one of these tvpes 
of pneumococcus, or possibly by an air-borne infection from dust whicli 
has been infected. Infection witli the sputum tjpes of pneumococcus, 
namely, Tjqies III and IV and the atypical strains of Type II, may be 
autogenic, or due to the acquisition by the individual of one of these 
tjqies to which he is especially susceptible. 


Notice to Contributors. — All communications intended Sot insertion m tlie 
Original Department of this Joobnai. are received onlj’ with the distinct un cr- 
standing that they ate contributed exclusively to thU Joobnau . , 

Contributions from abroad n-ritten in a foreign language, if on examination tdcj 
aro found desirable for this Journai,, ndU be translated at its expense. 

A Umited number of reprints m pamphlet form, if desired, irill bo furnishecl 
authors, provided the request for them be vmtten on the manuscript. 
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A SOCIOLOGIC AND MEDICAL STUDY OF FOUE HUNDRED 
CIGAR WORKERS IN PHILADELPHIA.* 

By T. Grier Miller, M.D., 

ASSOCIATE IN RESEARCH MEDICINE AND INSTRUCTOR IN MEDICINE, UNIVERSITY 

OF PENNSl’LVANIA. 

(From the Clinic for Diseases of Occupation of the Hospital of the University of 
Pennsylvania in cooperation with the Pennsylvania State Department of 

Labor and Industry.) 


Introduction. About one year ago the Industrial Board of the 
Pennsylvania State Department of Labor and Industry asked the 
clinic for diseases of occupation of the University Hospital for 
some information which might help its members to decide whether 
or not cliildren under sixteen years of age should be allowed to work 
in banding and packing rooms of cigar factories. A review of the 
literature upon the effects of tobacco work was unsatisfactory, and 
an investigation of the cigar industry in Philadelphia was therefore 
planned, including a survey of the hygienic conditions of some of the 
factories and an intensive study of a limited number of employees. 
The former study appears in a separate communication, f while 
this one presents a re^dew of the literature and a study of the social 
and medical histories and the physical examinations of 400 workers 
in that industry. 

Literature. In the first treatise upon the diseases of trades- 
men, vo-itten by Ramazzini^ in the latter part of the seventeenth 


* Read before the Philadelphia County Medical Society. 

t Smyth and Miller: A Hygienic Survey of Cigar Manufacturing in Philadelphia, 
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century, a chapter was devoted to tobacconists or those "who made 
snuff. The author recognized among them nervous, gastro-intestinal, 
and respiratory ^disturbances, and since his time the genital and 
circulatory systems have been included among those described as 
being affected injuriously by tobacco work. The extent of the 
injury done by tobacco has, however, been a disputed problem 
since Ramazzini’s time, and the controversy has called forth 
numerous publications, particularly in the last half-centu^}^ Some 
of the writers, including Duchatalet,^ Thackrah,^ and i^lidge,< 
denied any injurious influences, while Schwabe^ and Piasecki® even 
ventured to say that working in tobacco was healthful. Kochs^ 
believed that the work in sufficiently ventilated rooms was harmless, 
while Oliver^ found nothing in the French, Spanish, or British 
factories to lead h im to regard it as an occupation dangerous to 
health, and Rambousek® stated as late as 1913 that the industrial 
poisoning from tobacco was not proved. On the other hand, Merat*“ 
believed that tobacco factories were incubators for serious disease 
conditions, and Rosenfeld,^' who made a careful study in 1889 
of the Austrian statistics, including 35,164 workers from twenty- 
eight factories, found high morbidity and mortality rates. ICober’^ 
stated that a lowering of general resistance resulted, from this work. 

The respiratory system seems to have attracted most attention. 
Ramazzini^ spoke of the workers sneezing, and of the horses, which 
were used to grind the tobacco into dust, coughing and blo"nnng their 
nostrils. Melier,” in 1844, spoke of a transitory broncliitis among 
tobacco workers, but claimed that the work arrested tuberculous 
disease, as did also Reuf.^"* Hirt'® described an irritation of the 
bronchial, nasal, and conjxmctival mucous membranes in beginners 
at this work, but foimd no tendency to chronic catarrh, chronic 
pneumonia, emphysema, or tuberculosis. He exposed rabbits and 
dogs to tobacco dust for several months, but was never able to pro- 
voke any signs of catarrh or a loss of appetite, although at autopsy 
some bro'wnish spots and some atrophic areas were found in their 
lungs. Merkel,'® in 1882, found fine browm spots in tlie lungs of 
tobacco workers, and after this there were many reports of lung 
diseases, particularly tuberculosis. Rosenfeld" stated that tuber- 
culosis was the disease of the tobacco worker, finding 1.73 per cent, 
of the Austrian workers to be tuberculous, whereas the percentage 
among factory -workers in general was on!}’' 1.25, and Schellenberg” 
found that the tuberculosis death-rate of cigar workers in one town 
of Baden between 1887 and 1893 ranged be^een 1.77 and 2.7 
per cent., whereas for the total population dining "the same penod 
it was 0.27 to 0.29. Stephani'® found a high tuberculosis morbidity 
rate as well, and Abelsdorf'® declared tliat women were affected 

more frequently than men. . 

Hoffman^® showed that tlie United States statistics for 1909 gai e 
cigar makers and tobacco workers a Iiigher death-rate from all 
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causes in each age group than they did the manufacturing and 
mechanical class or the mercantile and trading class. He presented 
tables for comparisons, by age groups, of the total and the tuber- 
culosis mortality of tobacco workers with that of all occupied 
workers in England and Wales (1900 to 1902), which, on the whole, 
gave the tobaceo workers a higher percentage. In some age groups, 
however, the reverse was true, and in Switzerland (1871 to 1890), 
according to statistics which he also presented, the tuberculosis 
mortality for tobacco workers under forty years was less than for 
all occupied males. He was able to show finally that the propor- 
tionate mortality from consumption among 141 tobacco workers 
■(1897 to 1906), as indicated by the figures of an industrial insurance 
company, was 38.8 per cent, against 14.8 per cent, for all males 
in the registration area of the United States (1900 to 1906), and that 
the proportionate mortality from consumption among 1530 cigar- 
makers and packers (1897 to 1906) was 28.9 per cent, against the 
same 14.8 per cent. His eonclusion, based on a study of the litera- 
ture and the above figures, was that tobacco workers were subject 
to an excessive mortality from consumption and from other respira- 
tory diseases. 

Kober ^2 j^^s stated that recent United States statistics show that 
among twenty-three occupations tabulated cigarmakers and tobacco 
workers occupy second rank in mortality from tuberculosis. The 
proportionate mortality from tuberculosis of the lungs among cigar- 
makers and tobacco workers compared with that in all occupations 
and in other specified occupations in the registration states (1909), 
by age groups, is presented in Table 


TABLE I, 


Age at death, 
years. 

Cigar and to- 
bacco Tvorkera. 

Physicians 
and surgeons. 

Marble and 
stone-cutters. 

Printers. 

AU 

occupations. 

25 to 34 . . 

49.3 

21.2 

46.7 

51.5 

31.0 

1 

35 to 44 . . 

33.7 

15.8 

41.0 

32.6 

23.6 

45 to 54 . 

23.2 

9.2 

42.9 j 

22.3 

14.4 


The gastro-intestinal symptoms of tobacco workers were empha- 
sized by Thiele,22 claimed that the volatile oil and the nicotin of 
tobacco irritated the throat, producing cough, nausea, and vomiting. 
Nausea, diarrhea, and increase in gastric acidity were spoken of in 
Ramazzini’s^ original paper, while Chapman^^ described abdominal 
pain, constipation, and collapse. Rosenfeld^^ found 11.6 per cent, 
of the Austrian tobacco workers to be suffering from some gastro- 
intestinal distmbance, whereas the percentage for textile workers 
was 8.5, and Jehle^^ found similar distmbances in 20.7 per cent. 
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of tobacco workers, but in only 11 per cent, of otlier workers, 
iiiompson^- described gastro-intestinal as well as nervous and 
vascular sjTnptoms, but did not rate the occupation as especially 
hazardous. 

Anemia has been considered by many to be a result of tobacco 
work, and RosenfeId“ suggested a specific action of tobacco in its 
production. He found anemic 1.92 per cent, of cigar workers as 
against 0.77 per cent, of all workers, and Jehle-^ found 7.S1 per cent, 
of tobacco workers with anemia, while other workers showed only 
2.81 per cent. Thiele^- and Bresler*® believed that these workers 
suffered from anemip,, and the latter attributed tlieir pelvic dis- 
turbances to this condition. 

Menorrhagia was noted among tobacco workers by Patisier, 
Richardson, James, Kostial, Morat and Brodie, according to the 
New York Factory Investigating Commission,®^ and Rosenfeld" 
claimed that menstrual disorders were twice as frequent in these 
as in other workers; but Poisson,®^ Joire,®« Piasecki,® and Oliver,® 
did not regard tobacco as an emmenagogue. Petit,®® however, was 
able constantly to produce anatomical changes in the genital organs 
of animals by feeding them ndtli tobacco, and Guillain and Gy®' 
produced abortions in animals bj^ the same means. In fiirtlier 
support of its abortifacient effect Rosenfeld" found the percentage 
of miscarriages higher than in other women, while Emerson and 
Tracy®® found the number of children in the families of tobacco 
workers quite small. Bresler®® stated that it was known girls sought 
work in tobacco factories in order to bring about a termination 
of pregnancy, and Robinson®® claimed that tiie most trifling genital 
lesion was enough to bring about an abortion in a tobacco worker. 
These facts suggested to Abelsdorf® that nicotin had a specific 
abortifacient effect, but Etienne,®^ Piasecki,® Ygonin,®® Thiele,®® and 
Oliver®® believed that tobacco liad no such influence. Etienne,®' 
however, found the infant mortality to be twice that of other 
families, and he as well as Kostial®® and Abelsdorf® suspected that 
this was due to the presence of nicotin in the mother’s milk. Oliver,^ 
on the other hand, stated that in Madrid he saw women leave their 
work at a certain hour to suckle their cliildren, and that it would be 
difficult to see stronger and better nourished babies anj'Avhere. 

Among the nervous s^miptoms mentioned by Ramazzini' were 
headache, migraine, and squeamishness, and he supposed that the 
brain was clouded and narcotized. Thiele®® added dizziness, sleep- 
lessness, fatigue, hea\Tness of the hands and feet, and hyperesthesias 
to this category of nervous symptoms. Striimpell®® described a 
nicotin tabes. Caparelli®® reported as a result of an intensive study 
of tsventy-five workers in tobacco fermenting rooms a heightened 
blood-pressure and an influence upon cardiac rhythm. 

The Cigar Industry in Philadelphia. During tlie 
year period (1899 to 1914) 130 establishments for the manufacture 
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of tobacco products in Philadelphia either shut do\TO or combined 
with other plants, but during the same time the number of employees 
and the value of the products increased, as Table II shows. This 
was due to the organization of large companies and their ability 
to buy tlie raw material and produce the cigars more econom- 
ically, thus forcing out the small companies and the individual 
manufacturers. 


TABLE II. — ^MANUFACTUEES OF TOBACCO, CIGAES, AND CIGAEETTES 

IN PHILADELPHIA. 


Census. 
1899« . 
1904« . 

igog^" . 
1914‘>i . 


Number of 
establishments. 


Number of 
employees. 


Total value of 
products. 


556 

6960 

617 

6710 

496 

7634 

426 

7982 


$8,991,000 

8,655,000 

13,429,000 

12,733,281 


If the proportion of cigar workers among all the tobacco employees 
of the city in 1914 was the same as that given by the 1905 census 
of manufactm’es for the entire United States there were in that 
year 6512 of the former in Philadelphia, and the number has prob- 
ably changed very little in the past two years. Almost one-half of 
this number, 3199, were employed in the seven factories in which 
we made the examinations here reported, and a greater number 
are included in our paper upon the hygiene of the industry. Only 
400 of these, however, were subjected to our study, and they were 
distributed among the factories, according to processes, as is shown 
in Table III. A detailed description of these processes is given in 
the paper by Smyth and Miller, 


TABLE III. — ^DISTKIBUTION AMONG EMPLOYEES BY SEXES AND BY 

PEOCESSES. 



Males. 

Females. 

All 

workers. 

Employer. 

Cigar- 

makers. 

I 

Packers. 

Driers, j 

i 

Casers. 

Cigar- 

makers. 

Packers. 

Strip- 

pers. 

Banders. 

t. . . 

33 

12 

11 

9 

23 

11 

11 

3 

■ 113 

s, . . 

2 

4 

0 

0 

34 

13 

0 

6 

59 

M. . . 



0 1 

0 

0 1 

33 i 

20 

0 i 

53 

B. . . 



3 

0 

0 

5 

0 

5 

13 

J, . . 

0 

0 

0 

0 

19 

9 

18 

0 

46 

L. . . 

17 

2 


0 

19 

2 

0 

0 

1 40 

E. . . 

5 

0 


0 

62 

0 

2 

7 

76 

1 

Total 

57 

1 

18 

14 

9 

1 

167 

73 

m 

21 

400 


Mode of Investigation. Although the method of conducting 
this investigation did not differ fundamentally perhaps from that 
of similar studies in other industries a statement of it is deeined 
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appropriate. From a list« of 160 establishments for the manufac- 
ture of cigars m the city we selected 25 of the larger ones, and by 
m^us of a cmcular letter requested their cooperation in this study. 
These factories -were then visited and the nature of our proposed 
investigation more fully explained. When we were able to talk to 
■ the superinten^nts or to employers who had themselves grown 
up in the business we found a ready welcome and a desire to 
cooperate; when, however, employers who had not had actual 
experience as employees in the industry were encountered some 
objections were raised, the chief one being that the employees 
woidd not permit such a study. In a few of these instances, however, 
a trial was permitted, and in these, as in all the factories where we 
once came into contact with the workers, we bad no further diffi- 
culties. ' 

The employers were in every instance most courteous, and our 
hearty thanks are due them for the facilities which they put at our 
disposal. The superintendents always brought the matter to the 
attention of the workers, and, as a rule, only a few would consent 
to the examination at first; but after a start was made there was 
little difficulty in seeing as many as we could examine. Our plan 
was for the social service workeri* to see the subject first and to 
elicit the social and industrial history, and then to pass the worker 
on to the examiner, who in turn procured the medical history and 
made as complete a physical examination as was possible. In 
many instances this meant an examination of the entire body, but 
sometimes it meant, on account of the semipublicity of the examm- 
ing room, that the lower chest and abdomen had to be omitted. 
Fifteen to thirty minutes were required for each individual. Blood- 
pressure readings were taken and urines and blood smears examined 
when there was any suspicion of abnormality, while on about 100 
girls the blood-pressure was determined routinely, and blood smears 
from 50 consecutive subjects were studied. 

Analysis op Data upon Workers. Sexes and Ages. Of the 
400 cigar workers included in this study 98 were males and 302 
were females. Of the latter 157 were cigarmakers,* 73 packers, 
51 strippers,! and 21 banders; whereas of the males, 57 were cigar- 
makers, 18 packers, 14 driers, and 9 casers. Table W shows that 
54.2 per cent, of them were under twenty-five years of age and 82./ 
per cent, under 35. This large proportion in the early age groups 
is due to the female workers, since 63.5 per cent, of them were 
imder twenty-five and 92.1 per cent, under thirty-five, while only 
25.5 per cent, of the males were under t^venty-five and 54.1 per 
cent, under thirty-five. This is shovm graphically in the Chart. 


* In this group of cigannakers nro included both bunch makers and rollers an 1 

both macliinc and hand vroTkvTS. 

t Applies to selectors nnd strippers togetucr. 
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TABLE rV. — PERCENTAGE OP DISTRIBUTION, BY AGE GROUPS, 
ACCORDING TO SEXES AND PROCESSES, AND FOR ALL 
WORKERS, 


Years. 

Males. 

Females. 

AU 

work- 

ers. 

Cigar- 

makers. 

Pack- 

ers. 

Dri- 

ers. 

Cnsers. 

Total. 

Cigar- 

makcra. 

Pack- 

ers. 

Strip- 

pers. 

Band- 

ers. 

Total. 

14-15 


.. 





4.1 




0.7 

16-19 

12.3 

5.6 

7.1 

, , 

9.2 

26.7 

38.4 

39.3 

4^9 

32.8 

27.0 

20-24 

14.0 

33.4 

14.3 


16.3 

36.4 

28.7 

13.7 

23.8 

29.8 

26.5 

25-29 

12.3 

5.5 

7.2 

11.1 

10.2 

21.6 

20.5 

17.0 

14.3 

20.3 

17.8 

30-34 

24.5 

11.1 

7.1 

11.1 

18.4 

9.6 

5.5 

7.8 

9.5 

8.3 

10.7 

35-39 

12.2 

5.0 

14.3 

22.2 

12.3 

3.2 

2.8 

11.8 

4.8 

4.6 

6.5 

40-44 

5.3 

5.6 

7.2 

11.2 

6,1 

1.3 


3.9 


1,3 

2.6 

45-49 

5.3 

5.0 

7.1 

11.1 

6.1 

0.6 


3.9 

4.7 

1.3 

2.6 

50-54 

5.3 

16.7 

14.3 

11.1 

9.2 


• • 

2.0 



2.5 

55-59 

1.8 

11.1 

7.2 

22.2 

6.1 






1.6 

60-64 

1.8 


7.1 

. , 

2.0 






0.6 

65-69 

3.5 


7.1 


3.1 






0.7 

70-74 


, , 

. . • 



0.0 




0.4 

0.3 

Unkn. 

1.7 


.. 


1.0 

• • 





0.3 

Total 


100.0 

100.0 


100.0 




wm 

jjRQI 


No. 

57 

IS 

14 

9 

98 

157 

73 

51 

21 

302 




Number of workers in age groups by sexes. The oblique lines represent males 
and the horizontal lines females. 
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_ Length of Employment. The average duration’ of employment 
m the industry would then be expected to be much greater for the 
males, and Table V shows this to be the case. The single longest 
stay in the trade,_ however, was that of a woman who had worked 
as a'cigarmaker for si^-five j^ears. The number of years of 
employment in the particular factory in which examined also aver- 
aged greater for the males. The cigarmakers had been longer in the 
industry than the workers in any other process, with the packers 
occupying second position among the males and the strippers 
among the females. Since these are the processes requiring the 
greatest amount of skill it is but natural that the workers should 
have stayed longest in them. 

TABLE V. — AVERAGE LENGTH OF TIME IN THE INDUSTRY AND IN 
THE FACTORY IN WHICH EXAJUINED. 


Years. 

Moles. 

. Femaies. 

Cigar- 

makers. 

Packers. 

Driers. 

Cosers. 

Average. 

CD 

U 

O 

SiB 

o 

Packers. 

Strippers. 

a 

u 

•3 

d 

a 

« 1 

3 

g 

O 

> 

< 

In the industry 


14.6 

[ll.S 

7.3 


6.9 

' 4.4 

6.8 

5.1 1 

6.3 

In the factory in -which 











examined 

5.2 

5.8 

8.4 

2.2 

5.3 

2.6 

3.4 

2.7 


2.8 


Nativity. A tabulation of the nativity records shows that 
more than half, 55.5 per cent., were born in tlie United States, 
although among 14,356 cigar workers in this coimtry in 1913 only 
21.09 per cent, were American.'^ Russia and Austria-Hungary 
were the most frequent native countries of the foreign-born, and 
with America included 81 per cent, of tlie total. Of their fatliere 
only 24.7 per cent, were born in the United States, and of their 
mothers 26.5 per cent., yet tlie order of frequency of the birthplace 
of the parents followed roughly that of the workers, except that 
Germany occupied a relatively higher position with the parents, 
and that Ireland, Belgium, Bulgaria, Spain, and Switzerland were 
represented among the parents but not among the workers them- 
selves. According to religion Roman Catholics predominated mth 
45.2 per cent.,- Protestants and Jews being about equally divided 


among the others. . . 

Civil Condition. An analysis of the civil or conjugal condition 
reveals that 60.5 per cent, were single, and tins is to be c-xplamecl 
bv the preponderance of tlie subjects in the early age poups. ilie 
older ages of the men accounted for 63.2 per cent, of them being 

Zrriel ^'hcre^s only 29.6 per cent, of ^Ts 7« 

been married. These figures may be compared witli 

cigar workers in tliis country m 1913, among wliom o7.S8 per c . 
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of the males were married and 20.11 per cent, of the females.^^ 
Among the women more of the strippers than of any of the other 
process groups were married, and this also is due to their older age 
distribution. 

Earnings and Hours of Work. Piece rates prevailed with all 
the employees except the driers and casers, and the differences in 
the earnings of the sexes were slight. The cigarmakers of the 
seven factories averaged $14 to $18 per week of fifty-four hours, the 
packers $16, the driers $10 to $11, the casers $14, the strippers $8 
to $10, and the banders $9 to $10. It was not uncommon to find 
a cigarmaker earning $25 per week, and one young girl who did 
machine-cigarmaldng earned $30 regularly. These figures are in 
strong contrast •with those presented by the United States Com- 
missioner of Labor^^ in 1913, when as the result of the compilation 
of statistics for 13,565 cigar workers, including those from nine 
factories in Pennsylvania, he stated that half of the females and 
one-twelfth of the males earned under $6 per week, and that only 
one-tenth of the women and three-fourths of the men made over 
$10 per week. In addition to the large increase in all wages since 
that time it is probable that a better grade of cigars are made and 
consequently better wages are paid in the factories here considered 
than in the industry generally. 

In this connection, too, it is to be remembered that many of the 
workers whom we studied seldom did full-time work of nine and 
tliree-quarter hours per day and fifty-four hours per week. The 
packers never work late in the afternoons or on dark days because 
of inadequate light, and it is the habit of some workers in other 
processes to come late in the mornings, to take extra time at the, 
lunch period, and at times to leave early in the afternoons. Some do 
this because of home duties and others only because they are allowed 
to. It is of interest that some of the best-paid employees were these 
short-day workers. 

Menstruation and Fecundity. The great divergence of opinion 
and the paucity of actual data in the literature on the effect of 
tobacco work upon the menstrual function indicated the impor- 
tance of careful questioning in regard to this matter. Among 296 
females so questioned we secured a history of dysmenorrhea in 42, 
of menstrual irregularities in 17, and of menorrhagia in only 2, 
while in 232 we obtained perfectly normal histories. These facts, 
with those for the individual processes, are presented in percentages 
in Table VI. It will be observed that in each group at least 75 per 
cent, of the histories were normal, thus suggesting that tobacco 
does not have a harmful influence upon this function. 

The claim which has been made repeatedly, and wJiich was 
apparently supported by Emerson and Traey’s®^ findings in New 
York, that women who work in tobacco give birth to few children, 
also suggested some inquiries along this line. Among 93 married 
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women we found only 50 who had ever given birth to a ehild 53.8 
"pev cent. (Table VII). The total number of children was only 95, 
this meaning an average of less than two to each mother and of 
about one to each married woman. Emerson and Tracy found in 
one group of 58 families an average of 1 y to a family, and in another 
group of 53 families If to a family. VTile these figures seem con- 
vincing, they may at the same time be misleading, inasmuch as the 
superintendents whom we questioned about this were of the opinion 
that the cause lay in the frequent use among these people of means 
for the prevention of conception and in induced abortions. Eurther- 
more, they were able to tell us of many families in which the mother 
worked in tobacco and in which there were the usual number of 
children. It will be noted that the statements of miscarriages, as 
also presented in Table VII, are not excessive. 


TABLE VI. — ^MENSTEUAL HISTORIES OP 296 ITEMALE WORKERS 
ACCORDING TO PROCESSES AND AS A WHOLE, IN 
PERCENTAGE AFFECTED. 


Ccztditton. , 

i 

Cigar- 
makers. i 

1 

Packers. 

Strippers. 

Banders. 

All 

workers. 

Dysmenorrhea 

13.5 

12.7 ' 

16.3 

20.0 

14.2 

Irregularities 

7.7 

4.2 


10.0 

5.7 

Amenorrhea 

2.6 

2.8 

2.0 


2.4 

Menorrhagia 



4.1 


0.7 

Normal 

77.0 

83.0 

77.5 

75.0 

78.4 

Number 

156 

-71 1 

49 

20 

290 


^ TABLE VII. — FECUNDITY OF 93 MARRIED WOMEN ACCORDING TO 
PROCESSES AND AS A WHOLE. 



Cigar- 

makere. 

Packers. 

Strippers. 

Banders. 

All 

workers. 

Number 

51 

12 

24 

6 

93 

Percentage having borne children . | 

55.0. 1 

50.0 

50.0 

CD. 6 

53.8 

Average number of children per mar- 



1.0 

1.0 1 

1.02 

lied -woman 

1.08 

0.83 

Average number of children per 



2.0 

1.5 

1.9 

mother 

1.96 

1.67 

Average number of miscarriages per 



0.04 

0.17 

0.2 

married -woman 

0.31 

0.08 


Past IN'Iedical and Operative History. The past medical 
histories revealed only that these workers had suffered from tlie 
usual diseases of childhood and adolescence. Measles had occurre^ 
in 55 per cent, of them, tonsillitis in 24, whooping-cough m 2w./, 
mumps in 19.2, and tjqihoid fever in II per cent. Influenza, scarlet 
fever, and diphtheria had each occurred in a little more tlian lu 
per cent. Only the men were questioned as to gonoirJiea anu 
sjmhilis, and of these 12 admitted the Neissenan infection and o 
lues. The past operative histories indicated tliat tonsillectomies 
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and appendectomies were most frequent, and that the proportion 
of operations upon the men was less than half that upon the women. 
Among the latter there Avere 6 laparotomies for pelvic conditions 
and 6 uterine dilatations and curettements. 

Weights and Measurements. The weights and certain anthro- 
pometric measurements were secured in each individual and 
the averages of these for the workers in eaeh process, by sexes, 
together with general averages for each sex, are presented in Table 
VIII. It is appreciated that these figures are of little value except 
as they may be compared with similar observations upon workers 
in other industries, and it is hoped that we may at some time have 
such data upon all occupations. 


TABLE VIII. — ^AVERAGE ANTHROPOMETRIC WEIGHTS AND MEASURE- 
MENTS, BY SEXES, IN EACH PROCESS WITH GENERAL 
AVERAGES.* 





Males. 





Females. 



Cigar- 

makers. 

Pack- 

ers. 

Driers. 

Casers 

Aver- 

age. 

Cigar- 

makers 

Pack- 

ers. 

Strip- 

pers. 

Band- 

ers. 

Aver- 

age. 

AVeight . 

62.4 

64.9 

64.1 

67.1 

63.5t 

58.0 

54.8 

61.0 

56.6 

57.6t 

Height . 

169.6 

169.1 


166.0 

169.3t 

160.6 

162.7 

161.1 

159.3 

161.2t 

Breadth of 
shoulders 

38.2 

39.2 

39.1 

39.6 

38.7 

36.2 

35.9 

36.9 

36,1 

36.2 

Breadth of 
chest . 

26.5 

26.9 

27.3 

28.3 

26.9 

25.3 

24.6 

24,3 

25.5 

25.0 

Breadth of 
waist . 

25.4 

25.8 

27.2 

28.2 

26.0 

22.3 

21.6 

22.8 

22.0 

22.2 

Breadth of 
hips . 

32.1 

32.1 

33.7 

33.8 

32.5 

34.1 

33.3 

34.0 

33.0 

33.8 

Depth of 
chest . 

19.4 

19.4 

20.9 

21.7 

20.0 

18.3 

18.5 

17.2 

18.8 

18.2 

Depth of ab- 
domen 

19.1 

19.8 


22.0 

19.9 

18.0 

18.2 

18.1 

18.5 

18.1 

Girth of 
neck . 

35.1 

35.2 

35.7 

34.9 

33.0 

31.7 

31.1 

32.0 

31.2 

31.6 

Girth of ehest 
contracted 

84.8 

85.1 

91.7 

89.5 

'86.1 

80.8 

79.4 

80.8 

82.7 

80.6 

Girth of chest 
expanded 

91.2 



94.6 

92.4 

85.8 

85.5 

87.3 

87.3 

86.1 

Girth of 
waist 

77.7 

79.3 

83.5 

83.6 

79.3 

70.3 

69.2 

75.2 

70.0 

70.9 

Girth of hips 

92.3 

94.2 

96.6 

93.9 

93.9 

97.5 

95.1 

102.6 

97.0 

97.7 

Number 

57 

18 

14 

9 

98 

157 

73 

51 

21 

302 


Build, Posture, Nutrition and Development. In regard to build, 
posture, nutrition, and development it is possible to record only 
the examiner’s impressions, and these are stated in Table IX. It 
will be noted that in each instance the figures are better for the 
women than the men, but it must not be forgotten that the men 

* Weights are expressed in kilograms and measurements in centimeters. 
t63.5 kg. = 140 pounds; 57.G kg. = 127 pounds; 169.3 cm. = 66.7 inches; 161.2 
cm. = 63.4 inches. 
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represent older age groups. Attention is also called to the fact 
that the driers and casers have the poorest build and posture but 
the best development; the explanation probably lies in their doing 
heavier manual labor than the others. 

TABLE rx. ^BUILD, POSTURE, NUTRITION AND DEVELOPMENT IN 
PERCENTAGE OF THE WORKERS IN THE SEArERAL PROCESSES, 

IN EACH SEX, AND IN THE TOTAL NTOIBER. 


BUILD. 



Males. 

1 Females. 

Total, 

Cigar- 

makers. 

Pack- j 

ers. ! 

Driers. ' 

Casers.' 

Total. 

Cigar- 

roakers. 

Pack- 

ers. 

Strip- 

pers. 

Band- 

ers. 

Total. 

Good 

66.2 i 

53.0 

46.2 


53.1 

55.7 

64.4 

70.6 

66.6 

■SKI 

59.2 

Fair 

42.1 i 

29.4 

46.2 


40.7 

43.0 

34.2 

27.4 

33.4 

WMjS 

1 38.3 

Poor 

1.7 1 

17.6 

i 

7.6 

1 


6.2 

1 

1.3 i 

1.4 

2.0 



2.5 





100.0 


100.0 j 







POSTURE. 


Good 1 
Fair ! 
Poor 

63.1 

19.3 

17.6 

61.1 

22.2 

16.7 

35.7 

21.4 

42.9 


57.2 

21.4 

21.4 

71.2 

21.S 

7.0 

72.2 

22.2 ! 

5.6 1 

i 

60.8 

31.4 

7.7 1 

1 

76.2 

23.8 

70.0 
23.7 ‘ 
6.3 1 

1 

66.8 

23.1 

10.1 

Total 

100.0 

[ 100.0 1 

100.0 1 


1 100.0 

ioo.o 





100.0 


NUTRITION. 


Good 

Fair 

Poor 


50.0 

33.3 

16.7 

69.2 
23.1 
7.7 i 

66.6 

33.4 

55.1 

37.1 
7.2 1 

65.6 

24.8 

9.6 


j 68.7 
25.5 

1 "-"I 


66.5 
20,8 ; 
0,7 

64.0 

29.3 

6.7 

Total 

100.0 j 

100.0 

100.0 

1 100.0 

100.0 

100.0 







DEVELOPMENT. 


Good 

Fair 

Poor 

50.9 ' 
42,1 
7.0 




56.8 

36.9 1 
6.3 

61.0 1 
37.1 1 
1.9 

69.4 

33.4 

7.2 ' 

1 


81.0 

19.0 

62.0 
34.6 
3.4 i 

1 

C0.7 

35.3 

4.1 

Total 

100.0 j 

100.0 1 

100.0 

100.0 

100,0 i 

1 

100.0 j 

100.0 

100.0 

100.0 i 
1 

100.0 

100.0 

No. 

! ! 

I 1 

i 1 

9 

98 1 

157 

73 

i 51 

1 

21 

302 

400 


Physical Findings. The physical findings in percentages for 
the various groups are set forth in Table X. Congestion of the 
conjunctival mucous membrane was most frequent, and it was of 
such a grade as to suggest some cause inlierent in the industry as 
at present conducted. It was observed tliat those who wore glasses 
were not so frequently affected, and tliis indicated a method by 
which this finding could be ob^^ated. This subject vail be amphhed 
in a subsequent publication by T. B. Holloway, who made careful 
and cxiiaustive studies upon the eyes of some of these workers. 
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TABLE X. — PHYSICAL FINDINGS IN WORKERS, IN PERCENTAGE, 
ACCORDING TO SEXES AND PROCESSES AND AS A "WHOLE. 





Males. 




Females. 




Cigar- 

makers. 

Packers. 

1 

Casers. 

Total. 

Cigar- 

makers. 

Packers. 

Strippers. 

Banders. 

Total. 

All 

work- 

ers. 

Conjunctival con- 




1 

1 








gestion . 

65.4 

72.2 

64.4 

77.8 

64.4 

46.6 

67.1 

64.8 

76.2 

56.6 

68.6 

Dental caries 

36.6 

39.0 

93.0 

77.8 

47.0 

33.1 

38.4 

45.1 

38.1 

36.8 

39.2 

Dental wearing . 

54.0 

16,7 

28.6 

33.4 1 

38.8 

40.8 


15.7 


23.9 

27.6 

Dental insuffici- 




1 

1 








ency 

17.3 

27.8 i 

50.0 

55.6 

26.6 

11.5 

21.9 

15.7 

14.3 

14.8 

17.7 

Pyorrhea . 

‘ 15.4 

33.4 I 

71.5 

22.2 

26.6 

8.9 


7.8 

4.8 

6.3 

11.2 

Tremors of eyelids 

19.2 

33.4' 

7.1 

33 . 4 ' 

20.4 

40.8 

54.8 

43.2 

28.6 

43.7 

38,0 

Palpable glands: 

1 



1 








Axillary 

55.8J 

72.2 

52.2 

55.61 

56.2 

31.8 

23.3 

3.9 

23.8 

24,5 

32.2 

Cervical 

30.8 

39.0 

42.9 

33.4 

32.7 

13.4 

27.4 

9.8 

4.8 

15,6 

19.7 

Epitrochlear . 

36.6 

39.0 

42.9 

55.6 

37.8 

1.3 

1.4 

, , 

4.8 

1,3 

10.2 

Pharyngeal con - 1 












gestion , 

38.4 

50.0 

71.5 

33.4 

42.9 

14.0 

11.0 

31.4 


15.2 

22.0 

Tonsils: 





1 

1 



1 


1 

1 

Diseased . 

11.5 

11.1 

14.3 

. ^ 

10.21 

17.8 

9.6 

15.7 

19.0 

15,6 

14.2 

Enlarged . . 

5.8 

5.6 

7.1 

11.1 

6.1 1 

21,7 

9.6 

7.8 

9.5 

15,6 

13.2 

Hyperactive re- 


1 



1 




1 



flexes . 

5.8 




3.1 

7.6 

32.9 

11.8 

9.5 

14.6 

11.7 

Lungs: suspicious 
infiltration: 



1 

1 

i 




1 



Right apex 

11.5 

16.7 

21.4 


12.3 

8.3 

16.4 

11.8 

14.3 

1 11.3 

11.5 

Left apex 

3.8 

5.6 

, , 


3.11 

1.3 

2.7 

2.0 

4.8 

1.9 

2.2 

Apical fibrosis 

1.9 

5.6 

7.1 

, , 

3.1 

1.3 

, , 

2.0 

. , 

1.0 

1.6 

Emphysema . 

5.8 

, , 

14.3 

. . 

5.6 

0.6 

1 

. . 

. . 

0.3 

1,6 

General fibrosis 

3.8 

5.6 

, , 

22.2 

5.6 

, , 

1 . . 

, , 

, , 

' , , 

1,2 

Thyroid fulness . 

, , 

, , 

• • 

, , 

, . 

5.7 

12.3 

3.9 

14.3 

7.6 

6.7 

Heart: 

Mitral murmur: 



] 




1 





Systolic . 



28.6 

22.2 

6.1 

2.5 

9.6 

2.0 

9.5 

4.6 

6,0 

Presystolic . 


, , 


. . 


0.6 

; . . 

3.9 

. . 

1.0 

0.7 

Aortic systolic 












murmur . 


, , 

. . 

. , 





4.8 

0.3 

0.2 

Pulmonic mur- 












mur • 


• • 

, , 


, . 

, , 

4.1 

3.9 

. . 

1.7 

1.2 

Weak heart 












sounds . 

11.5 

5.6 

. , 


7.1 

1.3 


. . 

9,5 

1.3 

2.7 

Arrhythmia 



. . 


' 

0.6 

4.1 

3.9 


2.0 

1.6 

Arteriosclerosis . 

11.5 

ko 

21.4 

i 

j 10.2 

* 

1 • • 

• • 


• ■ 

2.6 


Various dental abnormalities occupy second place in our classifi- 
cation. There were 157 who showed gross dental caries, and 110, 
or 27.5 per cent., presented a wearing away of the biting and grind- 
ing surfaces of all their teeth, such as is seen in men who have 
chewed tobacco for a long time. It is interesting that this occurred 
in the females as well as in the males, but that among the women 
it was seen only in those working in processes in which tobacco 
could be placed in the mouth, the cigarmaking and stripping 
departments. The banders and packers handle only finished cigars 
and so have no opportunity of getting tobacco into the mouth, 
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and none of the females in these processes showed dental wearing. 
Among the men instances were found in every process, but the meii 
handle raw tobacco in all their departments, and even when tlieir 
teeth do not aid them in their skilled work they keep tobacco in 
their mouths.^ Some, even of the girls, after a year or less of work 
in tobacco will show this dental -wearing; and some of those who 
have worked five or more years and who constantly use their teeth 
show the latter worn almost half down to the gum margins. The- 
tobacco contains a certain amoimt of gritty material, sand and 
organic matters, and it seems likely that enough of this gets upon 
the teeth, even by licking the binders and ■\^T’appers, to slowly 
grind do^vn the biting and chewing surfaces when they are approxi- 
mated, as might emery. A second factor in its production may be 
simply the biting together of the teeth, as in biting out bunches. 
Seventy-one of the workers showed what we have arbitrarily termed 
an insufficiency of teeth, indicating a loss of five or more. Pyorrhea 
was present in 11.2 per cent. 

Because of the significance which some clinicians attach to tremors 
of the eyelids when lightly closed as indicative of neurotic condi- 
tions data were secured upon the presence of this phenomenon, 
showing 38 per cent, to be so affected. Hyperactive reflexes might 
be expected to correspond roughly -ndth the presence of these tremors 
if they are suggestive of a neurotic state, but were found in only 
11.7 per cent. 

The pharynx was congested in 22 per cent., and in some it was 
quite dry and glistening. As many of the workrooms have a low 
humidity "with a somewhat high temperature, and as tobacco dust 
is quite hygroscopic, this finding is readily explained. The banders 
work in the cleanest, the least dusty, and the best ventilated rooms, 
as is shovm by Smjdh and the writer, and among these tliere was 
not found a single instance of pharjmgeal catarrh. 

Abnormal tonsils were discovered in 27.4 per cent, of the 
employees examined. In 13.2 per cent, tlie tonsils were simply 
enlarged, while in 14.2 per cent, they were crjTptic and diseased. 

It is very difficult to differentiate between normal and slightly 
abnormal findings in the lungs, and if we have erred in this regard 
we believe that it has been in placing too many in the abnormal or 
doubtful class. Although tlie predominance of right-sided apical 
lesions presented in our table suggests that we have done tliis, our 
figures nevertheless represent our impressions at the times of the 
examinations. We found 46 -with what we considered slight right 
apical pulmonary infiltration and 9 vdth the same on tlie left side. 

In none of these did we get rales and none had sputum. In 6 other 
instances tlie signs of old inactive apical infiltration were unques- 
tionable, 3 in males and 3 in females. Emphysema was noted o 
times, and signs of a general fibrosis 5 times; all tlie latter were mep. 

Heart examinations revealed a mitral systolie murmur m - 
instances, weak heart sounds in 11, an arrhythmia in C, a pulmonic 
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systolic murimir i,n 5, a mitral presystolic murmur in 3, and 1 aortic 
systolic murmur. In no case was decompensation present. No 
instances of marked arteriosclerosis were detected, but a few of the 
workers showed it in mild degree. 

Blood-pressure studies were made upon 147 employees, using 
the auscultatory method, and the averages are presented in Table 
XI. The lowest average systolic reading for any group was 118 
for the female cigarmakers and the highest 131 for the casers. All 
the diastolic averages ranged between 73 and 85. 


TABLE XI. — ^BLOOD-PRESSTJKE AVERAGES ON 147 WORKERS. 


1 

1 

Males. 

1 

1 Females. 

1 . . ... 

Cigar- 

makers. 

Packers. 

. 

03 1 

O 

•c 

P 

ffi 

fe 

m 

a 

o 

e3 

-4^ 

O 

H 

E 

01 

3) S 
S 

OJ 

Strippers. 

Banders. 

o 

H 

Number studied 

30 

14 

11 

9 

64 

78 

33 

t 

27 

I 

' 9 

' 147 

Average systolic press- 





1 






ure 

124 

130 

130 

131 

128 

118 

121 

127 

127 

121 

Average diastolic press- 

j 








' i 

1 


ure 

80 

82 

80 

73 

81 

78 

82 

85 

74 1 

1 

81 


Diagnosis. Some of the physical conditions presented in Table 
X, such as dental caries and diseased tonsils, constitute in them- 
selves diagnoses, but others can be so interpreted only in the light 
of the clinical history and examinations in the individual worker. 
The latter conditions, such as pulmonary infiltration and thyroid 
fulness, have been reconsidered in this light and in those instances 
where diagnoses seemed justified they Avere recorded and are pre- 
sented separately in Table XII. This table also includes such other 
diagnoses as we have been able to make. Because of our limited 
study some of these are only symptoms, but insofar as possible 
we are presenting etiological diagnoses. 

Chronic constipation stood first among the diagnoses, being 
present in 19.2 per cent, of the total number. It was most frequent 
in the females, and among them most often in the cigarmakers and 
the strippers. The packers, who stand constantly at their work, 
showed only a slightly lower percentage than the strippers among 
the females, but there was none among the male packers. The 
banders showed the lowest percentage, although they sit at their work. 

Headaches, exclusive of those due to menstrual or other transient 
• conditions, were complained of 45 times. Among the females 13.7 
per cent, suffered in this way as against 5.1 per cent, among the 
males. Some of them were no doubt due to eye-strain, as n^as 
suggested by several of the girls telling us of similar headaches 
which they had had and which disappeared after they had been 
glassed. All of these workers with obscure headaches were advised 
to secure eye examinations; and we haA^e records of a few in which 
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tks was k)ne and refractive errors were found. It is possible that 
some of the headadies were due to fatigue or the toxic effect of 
tobacco, but of this we have no proof. 


TABLE XII. DIAGNOSES, ACCORDING TO SEXES AND PROCESSES 
IN PERCENTAGE OP WORKERS AFFECTED. 


Males. 


Females. 


Diagnoses. 

a 

u 

o 

t ^ 

e* 

toS 

o 

Paokera. 

a 

o 

*C 

o 

e 

o 

§ 

O 

s 

v 

Packers. 

Strippers. 

o' 

0 

'O 

a 

CJ 

p 

All 

vorfc- 

ers. 

Constipation 

8.8 


7.1 

22.2 

31.2 

15.1 

15.7 

4.8 

19.2 

Apparently normal 

12.3 

16.7 


11.1 

8.9 

16.4 

21,6 

4.8 

12.2 

Headache 

7.0 


• 7.1 


13.4 

5.5 

7.8 

52.4 

H.2 

Gastric neurosis .... 

3.5 


14.3 

22.2 

II.5 

4.1 

2.0 


7.0 

Neurasthenia 

3.5 

5.6 



7.0 

2.7 

4.0 


4.4 

Slight hypertension . 


5.6 



0.6 

8.2 

5.9 

4.8 

3.0 

Pelvic inflammation . 

.. 




3.2 

4.1 

7.8 


3.0 

Secondary anemia 





3.8 

1.4 

5.9 


2.5 

Backache 

3.5 




1.3 



9.5 

1.6 

Coniunctivitis 



7.1 


1.9 



9.5 

1.6 

Arrested pulmonary tubercu- 










losis 

1.8 

5.6 

7.1 


1.3 


2.0 


i.5 

Questionable active pulmo- 










nary tuberculosis . . . 

1.8 

5.6 


. . 

1.3 

2.7 



1.2 

Vasomotor neurosis . . 

1.8 

5.6 

. . 


1.9 




1.2 

Chronic appendicitis . . 

, , 

. . 


li.i 

1.3 

1.4 

, , 


1.0 

Chronic bronchitis 

5.3 






2.0 


1.0 

Ecsema 

1.8 




i.9 



. . 

1.0 

Pregnancy 


.. 



1.3 

i.4 



0.7 

Tojdo goitre 






1.9 




0.7 

Early nephritis .... 

, , 




0.6 

1.4 


4.8 

0.7 

Brachial neuritis .... 

1.8 

. , 



1.3 




0.7 

Acne roilgaiis 

1.8 




0.6 

. . , 

2.0 


0.7 

Blepharitis 

1.8 

.. » 

, , 


0.6 



* r 

0.6 

Gastroduodenal ulcer 

3.5 

, . 

, , 


, , 




0.5 

Bronchial asthma .... 

1.8 

, . 

. . 



i.4 



0.5 

Cirrhosis of liver .... 

3.5 


. . 






0.6 

Sacro-iliac strain .... 

1.8 


. , 

. , 



'2.0 


0.5 

Urethral stricture .... 

3.5 








0.6 

Intestinal adhesions . 



, , 


0.6 




0,2 

Toxic arthritis .... 

, , 

. . 

. . 



1.4 



0.2 

Cholelithiasis 


. . 

. , 


0.6 



, 

0,2 

Epididymitis ■ 

1.8 




. . 

. . 



0.2 

Angina pectoris .... 

1.8 

. . 

. 


. 

. . 



0.2 

Frontal sinusitis .... 


. . 


, 

0.6 




0.2 

Paresis of right external rectus 

. 

. 

. 

. . 

0.6 

. , 



0.2 

Trachoma 


5.6 

-• 



- 

" 

■ • 

0.2 

Number 

67 

18 

14 

= 1 

157 j 

73 1 

51 

21 

400 


Among the gastric neuroses we have grouped all those instances 
of gastric disturbance in which we did not believe that tliere was 
an organic lesion. In spite of the high percentage of such cas(^ 
reported by others we found only 7 per cent, to be so affected, and 
none of these showed a marked disturbance. TJie diagnosis of 
gastroduodenal ulcer w'as twice made. 
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A second<ary anemia was fomid ten times. The diagnosis was 
based upon the history, the physical appearance, and a study of 
blood smears. No hemoglobin estimations were made because of the 
difficulties of maldng accurate determinations under the circum- 
stances of our work. 

Backache was complained of by only 6 workers, of whom 4 were 
cigarmakers and 2 banders. Although many seemed to sit in strained 
positions there were backs to most of the seats, and this was doubt- 
less a large factor in eliminating this complaint. In only 2 instances 
could a diagnosis of sacro-iliac strain be made. 

Old inactive tuberculous lesions of the lungs were discovered 
6 times, and active pulmonary tuberculosis was suspected in 5 of 
the 55 individuals in whom there were questionable physical signs 
of apical infiltration. In these 5 the physical signs alone were 
little more conclusive than in the others, and none had sputum, but 
some had a slight temperature elevation and all of the 5 were losing 
weight, were anemic, or had vague gastric disturbances. This small 
number of instances of tuberculosis agrees with Dembo's^^ finding 
of only 8 in her examination of 600 female tobacco workers, and with 
her cases gives a percentage of 1.3 for 1000 tobacco workers. In 
view of this small proportion of tuberculous pulmonary infections 
among these workers it is difficult to understand the high mortality 
rate of tobacco workers from this cause. It is possible of course 
that in some of those in whom we found vague signs at one or the 
other apex, and whom, because they were without symptoms of 
any kind, we have not included in this grouping, death may finally 
occur from tuberculosis. Another possibility is that working con- 
ditions have greatly improved in recent years, and- that it was 
these conditions rather than the tobacco itself which caused the 
high tuberculosis mortality. 

Attention is called to the 4 cases of eczema observed, in only 
two of which, however, was the lesion upon the hands, Knowles'*® 
has seen 9 instances of eczema upon the hands and fingers of tobacco 
workers and thinks it is probably due to the irritating effects of 
nicotin. 

Although 7.6 per cent, of all the females showed some fulness 
of the thyroid gland, in only three of tliem could we elicit any 
signs of thyroid intoxication, and these were slight and question- 
able. Our diagnoses have been limited to these 3 cases, 0.7 per 
cent, of the total number and 1 per cent, of the women. 

Brachial neuritis, although very mild in type, was diagnosed 3 
times, and in each instance it was in a cigarmaker. Two cases of 
arm pains and one of leg pains in cigarmakers were recently reported 
by the State Board of Labor and Industries of Massachusetts,^^ 
and Dr. David Edsall informs the writer that he has seen a number 
of other cases at his clinic in Boston. Inasmuch as all our cases 
and some of the others occurred in a single process it is probable 
that the neuritis is mechanical rather than toxic in origin. 



174 miller: sociologic and aiEOICAL STUDY OF CIGAR WORKEBS 

In only 12.2 per cent, of the workers were we unable to find any 
defects or symptoms, and for these we have entered diagnoses of 
“apparently normal,” recognizing that it is impossible to say with 
certainty what is normal. 

Conclusions. 1. The literature upon the effects of working 
in tobacco favors the view that it predisposes the worker to pul- 
monary tuberculosis, gastro-intestinal disturbances, anemia, genital 
abnormalities, and nervous conditions. 

2. In a study of the social and medical conditions of 400 cigar 
workers in Philadelphia we did not find support for any of these 
contentions. 

3. We did find, however, some wearing of the teetli and some 
pharyngeal and conjunctival congestion, foldings which we believe 
to be dependent upon faulty personal and factory hygiene. 
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ELECTROCARDIOGRAPHIC OBSERVATIONS IN TOXIC GOITRE. 

By Edward B. Krumbhaar, M.D., Ph.D., 

ASSISTANT PROFESSOR OF RESEARCH MEDICINE. 

(From the Medical Division of the Hospital of the University of Pennsylvania, 

Philadelphia, Pa.) 

The importance of cardiac signs and symptoms in exophthalmic 
goitre has been a matter of common knowledge since the earliest 
description of this disease by Parry^ in 1786. Tachycardia, palpi- 
tation, forcible heart action, and less often cardiac arrhythmia are 
such important factors in the syndrome that Mobius^ was led to 
the dictum that “Basedow patients suffer and die through their 
hearts.” It is only within the past decade or so, however, that the 
cardiac symptoms have been generally considered as due to thyreo- 
toxic influences, rather than wholly or in part due to embarrass- 
ment of the right heart following an often hypothetical pressure 
on the trachea by the enlarged thyroid gland. As this condition 
constitutes a relatively simple example of an endogenous intoxi- 
cation, it has seemed advisable to study the changes produced in 
the electrocardiogram by the intoxication of this disease, with the 
additional hope that further light might be throivn both on the 
resulting cardiac condition and on the changes produced in it by 
surgical operations on the thyroid. 

Method. To this end electrocardiograms were taken on 51 
goitre patients seeking surgical relief, in as many cases as pos- 
sible both before and at short and long periods after operation. 
Information was sought not only as to the rate and rh5i;hm of the 
heart action in both simple and toxic goitre cases, but also as to 
the relative size of the chambers of the heart and to other changes 
in the form of the ventricular complexes of the electrocardiogram 



176 


KETOIBHAAR: OBSERVATIONS IN TOXIC GOITRE 


both before and after operation. Endeavor was also made to cor- 
relate these findings with the changes observed m the clinical 
condition of the various subjects examined. On account of the 
nervous state of many of the patients^ fine vibrations of the string 
were often unavoidable, and occasionally were sufficient to prevent 
accurate measurement of the P-R -interval, but did not othenvise 
interfere with interpretation of records. A still greater handicap 
was imposed by ineradicable extraneous electrical disturbances 
which, together with the limitations of the Edelmann galvanometer, 
prevented the proper complete standardization of records. For 
this reason it has been impossible to base any deductions on the 
actual changes in the size of the ventricular complexes observed in 
a given case after thjToid removal, and only the relative shapes 
of the various complexes in the pre- and postoperative records could 
be considered. Time intervals, the diagnosis of existmg arrhj-thmias, 
and the detection of right or left ventricular preponderance were, 
of course, not interfered with. Most of the cases here reported 
were from the clinic of Dr. C. H. Frazier, whom I take this 
opportimity to thank for placing them at my disposal. 

Results. Clinical. The clinical data on the cases studied will 
be included in a table to be published later. 

The usual preponderance of females, the relative youth of most 
of -the cases, and the presence of the characteristic sjTnptoms of 
the disease are all apparent. It is also obvious that almost all 
cases were of the toxic, hyperthyroid, or exophthalmic goitre tjpe, 
and that this diagnosis was confirmed by pathological examina- 
tion. Thirty-five of the patients submitted to partial thjToidec- 
tomy, 10 to artery ligation, and 2 to enucleation of adenomata. 
Of the ligation group 1 was grea-tly improved, 5 moderately so, 3 
showed little or no improvement, and 1 died. In general this group 
did not tend to show as marked improvement as did those who had 
a partial excision. Although 3 of the latter failed to show anj' 
improvement after operation, it must also be remembered that 
many of the partial excision group had previously had arteries 
ligated, without sufficient improvement to obviate further surgical 
intervention. 

Of the 47 cases, 7 were greatly improved by the operation, 23 
were moderately improved, 14 only slightly or not at all improved, 
and 3 died. One of the deaths (Case No. 22) occurred two days 
after double lobectomy of a colloid goitre and was due to pneu- 
monia complicated by increased thyrotoxicosis; another (Case 
No. 40) was due to cardiac failure twenty-four hours after ligation 
of a single artery. It is unfortunately true that in neither case 
were adequate premonitory signs evident eitlier in the clinical 
examination or the electrocardiograms taken a few days before 
operation. The third case (Case No. 13), which had fail^ to 
improve after ligation of the superior tlnwoid artery, dcvelopcu 
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negative T waves which were still present at the time of the second 
operation four months later. Her death from cardiac failure two 



Fig. 1. — Case 45. Electrocardiogram, of G. W., showing permanent auricular 
fibrillation. This and subsequent electrocardiograms were made with the Edclmahn 
galvanometer. As the string could not be standardized with the patient in circuit, 
1400 ohms were added as an arbitrary equivalent of the patient’s resistance. 
Platinum strings were used urth a resistance varjnng between 3500 and 5000 ohms. 
Time intervals are expressed at the bottom of each lead by |-second intervals. In 
this figure note (1) absence of sign of auricular contraction (P wave) ; (2) ventricular 
arrhythmia (irregular occurrence of JJ) ; (3) occasional fine waves of fibrillation. 


days after the partial excision undertaken at this time tends to 
confirm the view that negative T waves, when not due to digitalis 
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medication, have an unfavorable influence on prognosis. The 
electrocardiogram of the patient that died from pneumonia showed 
abnormal T waves in Leads II and III, but similar abnormalities 
were found in 4 other cases (Cases 2, 3, 5, 35) that were improved 
by operation. 



Fig. 2.— Case 24. Electrocardiogram of H. H. H., showing right ventricular 
preponderance, auricular fibrillation of probably ten years duration, wit i ocrauon.’i 
ventricular premature contractions arising from several sites. Note (1) t 

wave has replaced the R wave in Lead I and that the li wave of 1^3“ 
greater than the R wave of Lead II (Rri. Note also that (2) in leod one or tn o 
complexes varj* greatly from the normal supraventricular tsTie, and that ( j 
disturbance of mechanism exists as in Fig. 1. 


Rhythii. Changes in cardiac rhji;hm were observed in 11 ciscs, 
as follows; sinus arrhjdhmia, 4 cases; ventricular cxtrasystoles. d 
cases; aiuicular fibrillation, 3 cases; auricular flutter, c< - 
The P-H interval was prolonged beyond normal limits in • 

As no other adequate cause for such derangement o ca 
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mechananism was given in the past history of all but 2 of these cases, 
it is fair to assume that the majority, if not all, were caused by the 
thyreotoxicosis, acting not only by its direct toxic effect, but also 
indirectly tlirough the cardiac hypertrophy and later degeneration 



Fig. 3 — Electrocardiogram of same patient as Fig. 2, taken two years later, 
showing the .same picture, except that the premature contractions occur much less 
frequently. 


thus caused. The fact that most of the cases studied ^ecei^^ed ener- 
getic treatment relatively early in the disease will probably account 
for the comparative infrequency of the more important arrhji;hmias 
and of other gross cardiac changes in this series. This in its turn 
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emphasizes the value of early and thorough medical treatment, 
followed by prompt surgical intervention in those cases not 
responding properly to medical care. 
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The small number of arrhythmic cases affords but little oppor- 
tunity to judge of the effects of operation on the arrhythmia. The 
case of flutter and two of the cases of fibrillation were undoubtedly 
permanent, having been followed over several years without 
change. Although many different attempts were made at different 
times to change the auricular flutter into fibrillation or normal 
rhjdlun all efforts proved unavailing. One of the cases of auricular 
fibrillation (Case 51) proved to belong to that interesting group of 
transient fibrillation, to which attention has elsewhere been called.® 
In Fahrenkamp’s^ series of cases of hyperthyroidism in which 
transient fibrillation was present the arrhythmia occurred in dis- 
tinct paroxysms of short duration. In the present case, however, 
fibrillation was present when the patient was first seen eighteen 
months ago. On account of a coexisting mitral stenosis and the 
absence of data as to the time of origin of the arrhythmia it was 
thought at that time that an ordinary case of fibrillation with 
chronic mitral endocarditis was being complicated by hyperthy- 
roidism. The fibrillation persisted apparently as a constant condi- 
tion until about one month ago, when it was noted that coincident 
with general improvement the pulse had become regular. Electro- 
cardiograms taken then and at various periods since then show 
that normal rhytlun has now supervened. As this occurred coin- 
cident with improvement in the hyperthyroidism it is fair to assume 
that the thyroid and not the endocarditis was the chief factor in 
the production of the fibrillation. 

Of the 3 cases exliibiting extrasystoles only 1 accepted surgical 
treatment, and in this case the extrasystoles disappeared after 
operation, just as frequently happens in this type of arrhythmia, 
when the source of toxemia is removed or diminished. 

Although sinus arrhythmia is not usually considered to have any 
clinical importance, it was found to be lessened after operation, 
along with the signs of clinical improvement. Attention might 
here be called to the work of Thorne,® who considers that, like the 
other arrhytlunias, though in a lesser degree, sinus arrhythmia is 
never found in a truly normal heart. Whether this belief is accepted 
or not, any procediue that tends to lessen an existing sinus 
arrhythmia should be considered a step in the direction of improving 
the cardiac condition. 


explanation of fig. 4. 

Fig. 4. — Case 26. Electrocardiogram of A. K., showing auricular flutter, with a 
varying degree of A. V. block, probably of four years’ duration. In this as in the 
other electrocardiograms of tliis series records wore taken from the tlu-ee‘ customary 
leads; the tension of the string was so standardized that 1 millivolt caused a deflec- 
tion of 1 cm. Time intervals in this record are expressed by heavy and light vertical 
lines across each lead, representing f and second respectively (Cambridge 
galvanometer). Each deflection is lettered according to Einthoven’s scheme, and a 
fliagram is added for each lead to illustrate the changing, heart block. Note the 
prominent inverted (diphasic) P waves in Leads II and III, 
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cases (Cases 4 and 8) showing distinct prolongation of the 
r-H interval in the absence of digitalis medication are the only 





Fig. S. — Case 51, Electrocardiograms in" i., N.. ' . .mc 

fibrillation.. Note that although the ventricular arrhythmia is - 

disturbance of mechani.sm e.\ists as in Fig. 0. 

examples of defective conductivity in this series. 
ever, has shorni that more advanced degrees, even comp 
block, may occur in exophthalmic goitre. 
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depression of the diastolic pressure, is in all probability to be 
explained as the vascular response to the overacting heart. In 5 



Fig. 7. — Caco .TO. Eloctrocardiofo-nm of R. F., showins; left vcntriculnr pre- 
ponderance nnd one ventricular iiremature contraction. Note that /fi is Krcatcr than 
Ri nnd that Sj is greater than Rj. In Lead II note that the last vcnlricular complex 
varies greatly from the other complexes of the lead and occurs prematurely 


(cxtrasystole). 


cases the systolic pressure was above normal limits, but in only 1 
were signs of hj'iiertensive nephritis or arteriosclerosis present. In 
at least 1 case the pressure fell to normal as the patient improvctl, 
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^ that this, too, should be considered a sign of cardiac intoxication. 
The 3 cases that showed a lowered systolic pressure (below 110) 
are difficult to explain, but it should be noted in all of these that a 



Fig. 8. — Case 23. Electrocardiograms of K. H., showing lessened degree of right 
ventricular preponderance after operation. Note that whereas Si is greater than Jii 
in the first record, it is distinctly less in the second. Also Ri, instead of being the same 
size as Ej, is less than I2i in the second record. 

normal pulse-pressure was preserved. Although due to a different 
kind of disturbance these changes, as has been pointed out by 
Taussig,^ are of the same kind as those found in aortic regurgita- 
tion, and may be considered as characteristic of toxic goitre. 

voii. 165, NO. 2. — ^FEBRUAB'r, 1918 7 
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f'liaitfirs in fonn of ihc Vnifrinilar Complex. J'roTii tlic point 
of view of the canliograijlier, one of tlie items of this study tliat was 
a])pr()aelie(l with the liveliest anticipation was the question as to 
what elTeet the thyreotoxic-osis ami aLo its treatment hy surgical 
operation would have ui)on the cardiac function as expressed by 



the form of the ventricular complex. As an analj'zer of cardiac 
arrhx'tlrmias the string galvanometer has already been thorougU} 
and satisfactorily exploited. As a gauge of the functional capacitj 
of the heart, however, in demonstrating abnormalities in fom of 
the ventricular comple.x, its possibilities are still far fro™ beuig 
realized. LeTATS^ has called attention to the fact that if in anj 
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subject electrocardiograms which show considerable divergence 
from what is regarded as normal are obtained it is probable that 
the heart is abnormal.” This has corresponded to our experience 



Fig. 10. — Case 42. Electrocardiograms of M. R. before and after operation, 
showing lessened T wave after operation and a more marked degree of left ventricular 
preponderance. In the second record note that the T waves arc less than in the 
first (especially in Lead 1) ; also that lit has become slightly longer than Rt and that 
Si is proportionately longer than Ri. (See Fig. 11.) 

in this clinic, although we cannot subscribe to “the converse 
proposition that if the summits fall within the normal limits of 
amplitude the heart is probably normal.” We ha\T seen in 2 cases 
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of this series, as well ns in several other cardiac cases examined 
clcctrocardiographically, that the electrocardiogram was well within 
nonnal limits shortly before death from cardiac failure, and that 
even the fonn of the comidcx might be nearer nonnal shortly before 



Fig. 11. — Same ease as Fig. 10. 


or during acute cardiac failure than it had been when the patient 
was clinically in better condition. , 

Preoperative variations from the normal form of the ventricular 



krumbhaar: observations in toxic goitre 


189 


complex not only include such changes as those showing 
hypertrophy of one or other ventricle but also notchings and 



Fig. 12. — Case 27. Electrocardiograms of S. L., showing lessened T wave after 
operation. Time intervals in this record are expressed in and second, by 
vertical lines, as well as the Jaquet time marker. (See Fig. 13.) 

undue prominence of single waves of the Q, R, S group (the 
.clinical significance of which changes is as yet unknown) and also 
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various changes in fonn of the 7' wave. Essentially normal dcctro- 
carchograms in both fonn and rlij'lhm were foimd in 22 of the 51 
oases of the series. 













Fio. IS. — Snmo ease as Fig. 12. 


Hypertrophy of Auricles ami Ventricles. Although the electro- 
cardiogram registers action currents whose intensity depends on the 
strength of stimulus production, certain characteristic changes in 
the form of the ventricular complex have been recognized as indicat- 
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ing a preponderating hypertrophy of one or other ventricle. The 
evidence as to h}T)ertrophy that is obtained in this way is more 
accurate and reliable than either the results of percussion or ortho- 
diagraphic examination. The deduction as to the size of the 
muscle mass is nearly always true, because the stimulus going to 



Fig. 14. — Case 43. Electrocardiograms of S. S., showng lessened T wave after 
operation that persisted for at least six months after operation. 

the hypertrophied muscle mass is nearly always correspondingly 
increased. Some of the cases of this series, however, and also experi- 
mental work still in progress, indicate that the form of the ven- 
tricular complex {%. e., the intensity of the stimulus production) 
may be noticeably changed without the occiurence of equivalent 
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cliangc in muscle mass. Alterations occur within a few days 
after operation, when it would have been im])ossible for tiie 
muscle mass to have changed materially. The change in form 
that follows change in the axis of the heart has been shomi to 
be relatively slight and clinically negligible, and is therefore not 
considered in this scries. 



Fig. 15. — Same case os Fig. 14, 


The state of right ventricular preponderance (R. V. H.) _has been 
considered as present when both the S wave of Lead I (Si) is greater 
than the M wave of Lead I (i?i) and when Rs is greater than Rz 
and when Qz and Qz are unusually large. When one of these fac- 
tors is present or when the waves in question approach equa i y 
the condition is spoken of as a "tendency to R. V. H.” Sundarly 
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when Ri is greater than and S 3 greater than R 3 and Qi promi- 
nent the state of left ventricular preponderance is recognized, and 
when this condition is approximated it is spoken of as a “tendency 
to left ventricular preponderance.” 

In the present series the majority of cases betrayed no signs of 
ventricular hypertrophy in the electrocardiogram. Tliis is in accord 
with the experiences of other writers. Contrary to the general 



Fig. 16. — -Same case as Fig. 14. 


opinion, however, when hypertrophy was present, right ventricular 
preponderance has proved to be as common as left. It was distinct 
in 3 cases and a tendency to it existed in 8 cases. Left ventricular 
preponderance occurred in 6 cases and a tendency to it in 5 cases. 
It is difficult to explain why some cases of uncomplicated toxdc 
goitre should develop right and others left ventricular preponder- 
ance. The most probable explanation would be that the left pre- 
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polulcrnncc is due to wlialevcr causes are responsible for the 
increased systolic pressure; whereas in the right prcpondcraucc 
cases other factors, such as relatively or actually incompetent 
mitral valve, would be considered as playing a more important 



Fig. 17- — Case 13. Electrocardiograms of i\I. C., showing development of a 
negative T ■wavo after operation. That this may be considered as a bad prognostic 
indication is supported by the death of this patient from cardiac failure after a secon 
operation. 


part. Some signifieance may be attached to the fact that the 
average duration of the disease in the right ventricular cases vas 
under two and a half years, wiiereas in the left ventricular cases 

it was o^•er fom* and a half years. _ _ i a 

■ After smgical operation 5 of the right ventricle cases shove 
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less preponderance, 3 showed no appreciable change, and 2 an 
increased amount. Of the L. V. H, cases after operation, on the 
other hand, 4 showed no change, 6 showed an increased amount, 



Fig. 18. — Same ca'jc as'Fig. 17. 


and only 1 showed a lessened degree of preponderance. This prob- 
abl}^ indicates that the left ventricular cases are due to a muscular 
hypertrophy that has already been accomplished and cannot be 
relieved by treatment even though signs of improvement are present. 
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The same reasoning may be npj)lic{I to tliosc riglit ventricular eases 
that do not change or progress. 3^or tliosc tlint sliowcd lessened 



Pig. 19. — Case 10. Elcclrocardiograms of S. P., taken two days before, 
days after, and twelve days after surgical operation, showing approximation of 
to normal in the last records. Note that the deep notch of lit in the first records 
becomes less and less noticeable in the second and tliird records. In this case the small 
postoperative T wave had already become larger by the twelfth day. 


hypertrophy after operation a lessened impulse due to diminution 
of the intoxication might be assumed or possibly a nearer approach 
to competency of the mitral valve. 


KEmiBHAAR: OBSERVATIONS IN TOXIC GOITRE 197 

Changes in T Wave. In most of the cases of this series the T 
wave was well developed. This was especially noted in the more 
toxic cases and was even true in the 5 cases in which Tz was either 
diphasic or inverted and in both cases in which Ti was diphasic oi 



Fig. 20, — Same case as Fig. 19. 


inverted. If in the absence of digitalis medication the T wave may 
be considered, as many authorities believe, as an index of the force 
of the cardiac contraction, such a result would be expected from 
the overactiug goitre heart. 



ins 
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It is hipii/icaiit that out of the 2:i eases that M-crc examined 
xvitliiii^ ten days of operation 11 showed a distinetly lessened T 
wave in all leads, I’oiiicideiil with general elinical irnj)roveincnt. 
One ease also that iinprox’ed greatly without operation exhibited 



Fig. 21 . — Same case as Fig. 19 . 


a diminished T wave in all leads during the improi^ed period. 
The welcome deduction that could be draxra from these fa js “ 
y,nt, that the smaller postoperative T wave f f bf 
dovTi of the overactive heart, was unfortunately complicated y 
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another observation, namely, that tlmee control studies of three 
normal hearts showed the same tendency to a postoperative diminu- 
tion of the T wave. This is a detail that in itself needs further 



Fig. 22 


investigation; at present, however, we are limited to the statement 
that such diminution is less in the normal than in the goitre cases 
and only lasts a few days. The diminution of the 7’ wave of the 
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goitre heart is so rauch more acccntuatc<I and durable, often last- 
ing three or more inontlis, that it may be taken as highly probable 
that the heart’s overaetion has really been lessened and the treat- 



Fio. 23 


ment been proved beneficial in so far as the electrical changes may 

be taken as a guide. , i. m • nnp 

The persistent postoperative inversion of the / waves m one 
case (Case 13), with a subsequent fatal outcome to a second opera- 
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tion, has already been commented upon. In another case (Case 6) 
a failure to improve after operation was accompanied by the devel- 
opment of a negative T wave. In 2 other cases (Cases 28 and 51) 
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general improvement during observation was accompanied by a 
change from negative to positive T waves. To tliis extent support 
is given to the idea that inverted T waves are of bad prognostic 
significance. 
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Other Chaurjes w Form of the Veutricular Complex. In the fonn 
of the ]ircnpcrativo clccfrocardingrains various small changes from 
the cstahlished normal have been observed such as vould be found 
in any similar series of cardiac cases. I refer to sucli details as 
unusually dee}) »S' vaves in one or more leads, notching of the R 
wave and so forth. These vcrc frequently changed after oi)cration, 
oraj)i)earcd after operation ndicn they liad previously been absent. 
As the significances of .such changes, liowcvcr, is not yet under- 
stood, and ns they wre often contradiirtory, no deductions can be 
dra\ni from them. Thus in Case 1 the S wave of an otherwise 
normal record was decreased in all leads after operation, whereas 
in Case 2 the »S waves were all increased after operation. Case IG 
(I'ig. 11) })re.sents an item of interest. In the preoperative electro- 
cardiogram the Qt R, 8 grouf) of Ijcad III was a bizUrre collection 
of three u})ward and two downward ])caks. 'J’hrcc days after oper- 
ation, while the patient's general condition was im])roving, I^sd 
III showed these peaks in such modified fonn that they could be 
c.\})lainc<l as a <lee]) notching of an if, S group. Nine days later, 
coincident with further imi)rf>vcment, lA)ad III liad almost 
ai)i)roached a nonnal comi)lcx, the notch being higher on the R 
wave and barely visible. Wliilc such anomalies arc common in 
Lead III, and while their underlying cause is unknoum, never- 
theless it is reasonable to assume that the nearer approacli of the 
electrocardiogram to a normal form is indication of an improvement 
in the cardiac mechanism. 

’ SiTM-MAiiy. 1. Electrocardiograj)hic studies Jiave been made of 
51 cases of goitre, mostly of the to.xic t.\'pe, in ns many cases as 
possible both before and after surgical operation. 

2. In the series of 47 patients that submitted to surgical opera- 
tion (ligation, })artial c.xcision, and enucleation of adenomata) 3 
deaths occurrcil; 2 of these offered no premonitory signs in cither 
clinical or elcctrocardiograj)hic examination; in the third case the 
development of negative T waA'cs might have served as an adequate 


warning. _ , , i 

3. Electrocardiograms, essentiallj' nonnal as to form and rhjmm, 
were found in 22 eases (43 per cent.). Preponderating hypertrophy 
of the right ventricle (or a tendency thereto) was found in 11 
cases, and of the left ventricle (or a tendency thereto) also in 
11 cases. After operation, however, one-half of tlie right ventricular 
cases showed a diminished degree of preponderance, whereas all 
but one of tlie left ventricular cases showed either no change or 

an increased amount of preponderance. i • 

4. Cardiac arrhytiunia was found as follows: sinus arrhythmia, 
4 cases: ventricular extrasystoles, 3 cases; auricular^ fibrillation, 
3 cases; auricular flutter, 1 case; delayed conductivity, 2 cases. 
Two of the cases of fibrillation and the case of flutter proved co 
stant over several years. The other case of fibrillation was o 
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transient kind and disappeared coincident with the impro^'ement 
that followed medical treatment. 

5. The T wave was found to be unusually prominent in most 
cases. In about half the cases it was markedly and persistently 
diminished after operation. This ivas found to be true to a lesser 
degree in postoperative cases with normal hearts. Other changes 
in form of the ventricular complex after operation indicated an 
approximation to normal cardiac mechanism. 

6. Blood-pressure estimation showed an increased pulse-pressure 
in most cases that was diminished with the improvement that fol- 
lowed surgical relief. Systolic pressure was also high in those cases 
that showed left ventricular preponderance, but never exceeded 
170 mm. Hg. 

Conclusions. 1. In early cases of toxic goitre the character- 
istic tach 3 ''cardia is not accompanied by any signs of myocardial 
change that are demonstrable with the string galvanometer. 

2. With persisting overaction of the heart, hypertrophy of either 
ventricle may become manifest. 

3. Progressive hypertrophy and overaction results in myocardial 
degeneration that may be manifested by any type of cardiac irregu- 
larity: sinus arrh5d;hmia, premature contractions, auricular flutter, 
auricular fibrillation, heart-block, etc. 

4. If the existing intoxication is the chief factor in the produc- 
tion of the arrhythmia this may disappear with removal of the 
intoxication. 

5. Successful treatment, whether medical or surgical, improves 
the cardiac condition by this means. This is shown not only by 
the occasional disappearance of an arrhythmia but also by diminu- 
tion in the size of the T wnve and in the pulse-pressure as wnll as 
by the general clinical condition. 

6. The development of diphasic or inverted T waves, especially 
in Leads I and II, should probably be considered as influencing 
prognosis unfavorably. 
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ROENTGENOLOGICAL STUDIES IN THE HEALING OF GASTRIC 
AND DUODENAL ULCERS.^ 

By WALTrnW. IlAAiBunGEn, M.D., 

cmoAoo. 

(From tlio Mcclicnl Scrvicen of Midmcl Rccso nnd Cook County Ilospittila, Chicago.) 

It is n common experience that the interpretation of cure of 
chronic gastric ulcer is diflicnlt bccau.se of the spontaneous 
remissions nnd .exacerbations of symptoms so frequent in the clinical 
liistory of these patients. Tlic need of more definite nnd objective 
evidence of cure has been aj)parcnt for some time. In the attempt 
to secure such evidence tve have been interested during the past 
two years in studying these patients by means of repeated roentgeno- 
logical examinations before, during, and following medical treat- 
ment. Our method is ns follows; 

1. In addition to the regular routine of history-taking, physical 
c.xnmination, test-meal examination, etc., the patient is subjected 
to a thorough preliminary roentgenological study, including the 
registering of from six to twelve plates, taken at intervals after the 
barium meal. 

2. In the event that positive rocntgcnographic evidence of ulcer 
is thus obtained, the patient is put under medical treatment (the 
details of which do not concern us here) for from tlu-ce to six weeks. 
Within this time and before discharge from the hospital the patient 
is again thoroughly studied roentgcnologically, including the making 
of plates. 

3. The patient is asked to report back to the hospital at least 
every tlmce months for a repetition of the rocntgenographic studies. 

In other words, roentgenological examinations are made before, 
during, and after medical treatment, as often as every tlwee months, 
for a period of one to two years or longer. Tliese studies serve as a 
guide to the healing process, and as a contrast with the findings 
before treatment was begun. 

Thus far we have studied in this fashion 11 cases, of which 7 are 
lesser curvature cases and 4 are duodenal. 

In this paper I shall refer very briefly to the results of this studj^ 

1. Lesseu Ceevatuhe Ulcek. Haudek,- in 1910, described 
his classical Nischen Sympiom, w'hich was the demonstration 
roentgcnologically of a small round projection (Rundliche Vor- 
spr ung) along the lesser curvature of the stomach. Haudek believe 
that this projection or pocket represented the accumulation or 

iRead at the Twentieth Annual Meeting of the American Gastro-Enterological 

Association, Atlantic City, 1917. Bedeutung, 

! Dio Roentgendiagnose des Kallosen Magengesohwures und ihre neoeuiu y, 

MCnch. mod. Wchnschr., 1910, S. 2463. 
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bismuth or barium in the crater of a penetrating ulcer. In certain 
cases the pocket or crater of bismuth was surmounted by a small 
air bubble which could be observed in the plate. 

Haudek’s observations and conclusions have been confirmed by 
many workers both in this country and abroad. During the course 
•of our work we have had abundant opportunity to examine such 
stomachs either at the operating table or at autopsy, and have 
likewise been assured of the correctness of Haudek’s work. 

Cole,® in 1915, amplified Haudek’s work, reporting a series of 
indurated gastric ulcers of the lesser curvature — with or without 
the niche — detected at a far earlier stage. Cole’s method, which he 
describes, is that of serial roentgenography. Many of our plates, 
particularly those taken after medical treatment, strikingly resemble 
those of Cole’s indurated ulcers. 

Daulhaber,^ in 1912, emphasized the importance of the spastic 
hour-glass stomach, either in conjunction with the Haudek niche or 
alone, as evidence of callous ulcer. While undoubtedly such hour- 
glass contraction occurs, in our experience they have been quite 
uncommon, while the lesser curvature projection has been quite 
frequent. In one case with a very pronounced hour-glass and a 
lesser curvature niche the operation failed to reveal an uleer. This 
case will be referred to later in the discussion of the dangers of 
misinterpretation in this method of examination. 

The positive identification of the niche to be in fact the ulcer 
crater may be seen in Figs. 1, 2 and 3 from Cases I, II and III. 

The abstract of the history of the patient from whom Fig.' 1 was 
taken is as follows: • - 

Case I. — ^L. S., blacksmith, aged fifty-seven years, Michael 
Reese Hospital. 

Complaint. Pain in upper abdomen, loss of weight, recurring 
attacks every three or four months for the past two years. Pain 
sticking in character, one to two hours after meals. Two months 
ago had three attacks of hematemesis. 

Physical Examination. Slight loss of weight, tender point in 
mid-epigastrium, otherwise negative. 

Test-meal Examination. Continuous secretion, yeast cells, sarcinse, 
normal acidity. 

Roentgenographic Findings. “Lesser curvature contains a defect 
about two inches from the pylorus resembling that of a perforated 
ulcer.” (Fig. 1.) Marked gastric retention after six hom-s. 

Operation. Dr. L. A. Greensfelder: “On the posterior wall at 
the lesser curvature an easily palpable callous ulcer is found, approxi- 


’ Roentgen Diagnosis of Indurated Gastric Ulcer, Am. Jour. Roentgenology, 
November, 1915. 

* Roentgendiagnostic der Magenkrankheiten, von Dr. M. Eaulhaber, Sammlung 
Zwangloser Abhandlungen aus dem Gebicte der Verdaungs und Stoffweclisel Krank- 
heiten, 1912, Band iv. Heft 1. 
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wiiU'ly •] cm. from the i)ylorje .‘sphincter (Fig. 1). The thickened 
callous area was about a cm. in diamofer and practically round. 
Pylorcctomy, including resection of the ulcer, was performed.” 

In pa.ssing it is intcrc.sting to note that the location of the ulcer 
and its size corre.sponds very closely with the findings ns obtained 
rocntgenologically. 



Fig. l.—Casc I. L. S. Lessor cur\-nturc ulcer. Roentgenoeram and ulcer after 

oxdbion. 


The history of the patient from whom Fig. 2 was taken is as 
f 11 vs * 

° (SsE II.— P. 0., patient of the County Hospital, with a typical 
recurrine history of gastric ulcer for eight 3 "ears. _ i 

Roentgenological Examination, "Marked f "^trating uIcct, lesse 
curvature half-way betn-een the cardia and the pjdorus. ( g- 
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Oijeration. Dr. Paul Oliver: ‘'Deep callous ulcer found on the 
lesser curvature in median portion of stomach. Ulcer resected. 
Gastro-enterostomy performed.” (Fig. 2.) 

Here also the close similarity between the roentgen-ray findings 
and the ulcer may be noted. 



Fig. 2. — Case II. P. O. Lesser curvature ulcer. Roentgenogram, “niche,” and 

ulcer after excision. 

Fig. 3 is taken from the following case: 

Case III. — J. R., car repairer, aged fifty-four years. Cook 
County Hospital. 

Present Complaint. Began fomteen months ago, consisting of 
epigastric pain one and a half hours after eating, with nausea and 
vomiting. 

Roentgen Ray. “A rather large, penetrating ulcer is seen on the 
lesser curvature of the stomach.” (Fig. 3.) 


208 


iiAMnuRonu: gastric and duodenal ulcers 


Operation. Dr. Paul Oliver: "Indurated ulcer on lesser curvature 
about 5 cm. in diameter; some scar on serous surface with firm 
fibrous adhesions to the left lobe of the liver. Adhesions sepa- 
rated. Ulcer inverted by Ix:mbcrt linen stitch. Posterior gastric 
jejunostomy." 



vJ 









) 


V 

' f 


Fig. 3.— Case III. J. IL PcnctralinR ulcer of lesser curvature adherent to under 

surface of liver. 

While the ulcer itself was not resected, and 
be studied histologically, stiU the location and the a^eed 

so exactly wdth the roentgen-ray picture ^at there wn „ ^ 

regarding the identification of the projection with the adh 

^^T^se three representative eases I believe are 
of SeVs contention that the niche does m f^^t 
isrot a callous ulcer. That these ™ 

Mstric ulcers and not carcinoma was proved by serial mcr y 
feS> none of which was any evidence of malignancy noted. 
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The permanent cure of the first two patients following operative 
removal of their ulcer, the first for nine months and the second for 
three years, is substantiating clinical proof of the non-malignant 
character of their disease. 

Accepting, then, as definitely established, that the barium, pro- 
jection represents the ulcer crater, let us turn to a consideration 
of the changes in morphology of the niche during and after medical 
treatment. In certain cases the depth and width of the projection 
gradually lessens until, in the favorable cases, it has entirely dis- 
appeared, leaving a smooth, regular, lesser curvature outline. This 
disappearance of the niche can be followed accurately from week 
to week and month to month, and is usually accompanied with 
coincident improvement in the clinical findings, viz,, disappearance 
of epigastric .pain and distress; cessation of vomiting; disappearance 
of occult blood in stool and stomach contents; gain in weight, 
appetite, hemoglobin, and general well-being of the patient; gradual 
return to normal of gastric secretion and motility. Such ulcers 
may be said to be healing, and in the event that these objective 
and subjective changes continue satisfactorily, may, at the end 
of six to twenty-four months, be said to be cured, depending on the 
personal conservatism of the observer. 

Certain other cases, however, do not progress so satisfactorily, 
either because of insufficient dietary care on the part of the patient, 
inaccuracy in the details or duration of medical management, or 
because of other underlying organic disease, such as carcinoma, 
syphilis, and. tuberculosis. In these ulcers the niche narrows only 
temporarily, later resuming its former contour or even becoming 
deeper, 'wider, and more irregular. Such patients demand either 
more accurate medical management, specific tuberculous or luetic 
treatment, or surgery — or all three. 

The following 3 cases have been chosen as representative of the 
changes in the niche before, during, and after medical treatment. 

Case I'V. — h. B.® male, aged fifty-four years. 

Complaint. Patient has suffered from “indigestion” for twelve 
to fifteen years, consisting of periodical exacerbations of severe 
colicky pain. At different times diagnosis of chronic gall-bladder 
and appendix have been made. 

Radiographic examination revealed a broad, deep, penetrating 
ulcer of the lesser curvature, midway between the cardia and the 
pylorus (Fig. 4). 

After two weeks of medical treatment a second roentgen ray 
was made, showing marked diminution in the depth and width of 
the lesser curvature pocket (Fig. 5). This coincided with parallel 
clinical improvements, 

* History and permission to report this case was kindly given by Dr. Jacobson. I 
am indebted to Dri Rountree, of the Presbyterian Hospital, for prints and copies of 
the roentgen-ray pictures. 
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rj(.. 1. — Ca'“' IV. L U. Brond ficnclrating ulcer, leaser curvature. Before 

medical treatment. 



' { 

j.'jQ 5 — Case IV. L. B. Lesser curvature ulcer after t\\o weeks’ medical treatmeut. 

Compare with rigs. 3, 5 and G. Note increase in depth and width of mcJie. 




Fig, 7. — Case IV. L. B. After three months’ treatment. Compare with Fiss. 
4, 5 and G. Note complete disappearance of “niche,” with resulting indurated area. 
Clinical improvement parallel. 
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Four weeks later a third roentgen ray was made, showing htill 
more marked change in the lesser curvature (li'ig. G). 

Three months after beginning of medieal treatment a fourth 
roentgen ray was made, showing complete disappearance of the 
lesser curvature projection (Fig. 7). 

While the niche itself has disappeared one could see, fluoroscopic- 
ally, that the normal peristaltic waves' along the lesser curvature 
ceased in the area of the ulcer similar to the observation of Cole,® 





Fig. S.— Case A. T. H. Penetrating ulcer of lessor curvature before treatment. 
Arrow indicates Haudok ''niche” or pocket duo to crater of ulcer filled with bis- 
muth. 

who calls this the “indurated area.” In other words, apparently 
all that has happened is the filling up of the crater with organization 
tissue and possibly the transformation of a florid, penetrating ulrar 
into either an indurated callous ulcer or an indurated scar on the 
lesser curvature. The absence of the normal peristaltic waves is 
conclusive evidence that complete restitution with absorption o 
all connective tissue has not occurred. 


> Loo. cit. 



hamburger: gastric and duodenal ulcers 213 

Case V. — ^A. T. a tea-taster by occupation. 

Complaint. Late pains, vomiting, loss of weight, periodically, 
for five years. 

Test Meals. Subacidity; hypersecretion; motility normal. 

Roentgen Ray. Penetrating ulcer of the lesser curvature (Fig. 8). 

Three months after treatment, during which time clinical progress 
was satisfactory, roentgen ray reveals slight convexity at site of 
original ulcer (Fig. 9). 



Fig. 9. — Case A. T. H. Healing of lesser curvature ulcer three months after 
institution of medical treatment. Arrow points to slight convexity at site of original 
ulcer. Compare with Figs. 8 and 10. 


Four months after treatment third roentgen ray practically normal. 
Lesser curvature contour sharp and clean (Fig. 10). 

This patient has now remained free from all gastric distress for 
nearly two years since treatment was begun. 

Case VI. — ^R. K., aged fifty-two 3’'ears, a dye-worker. (Service 
of Dr. J. C. Friedman.) 

» This case, as well as cases VT, VIII and IX, have been reported in greater detail 
in the Medical Clinics of Chicago, 1916, ii, 419. 
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Kpigastric pnin for five years, vomiting, 


Present ('omphhil. 
liematctncsis. 

Bay. Peiictrating ulcer of thelesscr curvature (Fig. 11), 
^ lJ)rce nioutlis after treatment .second roentgenological examina- 
tion shows a lesser curvature defect still present, hut a beginning 
narrowing and filling up of the ulcer crater (Fig. 12). 

iliis patient has since disajipcarcd from observation, but accord- 
ing to what scant information i.s at hand lie is still having gastric 
.symptoms. 



Fig. 10. — Case A. T. H. Healing of ulcer after four montlis’ treatment. Arrow 
points to site of originnl ulcer. Compare ■n’ith Figs. S and 9. 

The results of these studies bring up some rather interesting 
questions which may be discussed as follows: 

1. It is obvious that this method is of value in studying the 
changes occurring in callous ulcer during the healing process. 

2. The complete disappearance of the projection, 

parallel improvement in the patient’s clinical condition, is strong 
presumptive evidence of healing of the ulcer. 

3. The complete disappearance of the pocket caimot be inter- 
preted as complete normal restitution of the stomach wall, but 
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probably is to be interpreted as simply the filling up of the ulcer 
crater, with probably the formation of an indurated callous ulcer 
or of a thickened scar. The failure of normal peristaltic waves 
to continue through the ulcer area is positive evidence of a remaining 
pathological condition. 

4. The method is in no sense to be construed as an argument for 
or against medical treatment, but is of distinct value in the selection 
of cases for medical or surgical treatment; for in those cases, such 



Fig. 11. — Paso VI. R. K. Before treatment. Compare with Fig. 12. 

as R. IC. (Case VI), in which the crater could not be made to 
entirely disappear after prolonged medical treatment, such cases are 
undoubtedly worthy of surgical intervention. 

5. The method does not serve to rule out carcinoma. While 
in my own series I have yet to experience a lesser curvature ulcer 
which underwent malignant degeneration (or was cancer from the 
start and misdiagnosed), still the possibility of overlooking an early 
cancer must be granted, as emphasized by Cole, Case and othcr.=:. 
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completely disappeared, 
resulting in the production of an indurated scar, permanent cure 
may not have been obtained. For it is possible that this scar, as in 
scars clscivhcre in the body, remains a locus ininoris rcsisicniiw may 
undergo secondary breaking down with the formation of a fresh 
active ulcer. 



Fxo. 12. — Case VJ. JR. K. Alter three monltis' medical trcatmeDt. Compare 
ivith Fig. 11. Note narrowing and filling of ulcer crater. 

7. Extreme care and countless reexaminations in all positions, 
including the taking, if possible, of serial plates must be insisted 
upon to avoid the danger of overlooking the persistence of a small 
crater pocket. Even with such precautions the danger of over- 
looking such small projections must be granted. 

8. Normal peristalsis may at times be mistaken for penetrating 
ulcer, as was forcibly impressed upon us by the following interestmg 
experience (Case VII). 
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Case VII.^ — ^IMarried woman, aged twenty-six years, symptoms 
for three years, consisting of late pains, hematemesis, and bloody 
stools. 

Roentgen Ray. Hourrglass contraction of the stomach and 
indurated ulcer of the lesser curvature (Fig. 13). 



Fig. 13. — Case VII. A. S. Normal peristalsis resembling penetrating ulcer. 

Compare with Fig. 14. 


Operation. (Dr. Kahlke.) “Following careful exploration of the 
entire stomach, anterior and posterior, cardia to pylorus, no evidence 
of ulcer could be found. Stomach was not opened. Appendix, 
gall-bladder, and ovaries, negative.” 

Cole has reported a similar case (Fig. 14). However, inasmuch 
as exploration of the stomach was not made from within, it is 
conceivable that a small penetrating ulcer was present, but was 
not diagnosed. That this is not an infrequent experience can be 
attested to by many surgeons and roentgenologists. 


Siam indebted to Dr. Kahlke for the details of this case as well as permission to 
report same. 

voii. 155, NO. 2. — FEBnuAnr, 1918 
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II. Duobi'Nal Ui.cnu. — Cole,® in 1914, described liis method of 
serial radiography for the diagnosis of duodenal ulcers based on the 
recognition of a constant deformity of the cup or sjdiincter caused 
by the induration or cicatricial contraction surrounding the crater 
of an ulcer or resulting therefrom,” 

Tlie method described above for the control of treatment of lesser 
curvature ulcer has been ajjplicd to the treatment of duodenal ulcer. 


^ I 

! ^ i 

MonriM- t 

eCRl'iXAU'Sia * 



I'lo. 14. — Normnl pcru-tnl'is rcscmblinc ulcer. Compare with Fig. 13. (Taken 

from Colo.) 

Tile following cases may be taken as representative of this ti'pe: 

Case ^^II.^® — E. F. lY., merchant, aged thirty-three years. 

Complaint Periodical for twelve years; distress after eating; 
black stools; vomiting of blood; loss of weight. 

Test Meals. H;i'peracidity; normal motility. 

Roentgen Ray. Constant deformity of the duodenal bulb; motilitj 
less than sLx hours. Peristalsis active (Fig. 15). 

Four and a half months after medical treatment •with secon 
roentgen-ray examination: The bulb xvas still defective, but wi i 
possible lessened degree of contraction: Peristalsis normal. o 
pylorospasm. Motility six hours (Fig. 16). 

Case IX.^i— I. E. S., attorney, aged thirty-one years. 

Complaint Periodically for eighteen years, fulness late ai 
meals, belching, gnandng sensation at night. 

Test Meals. Hyperacidity, hypersecretion, and delayed motu j . 

5 The Diagnosis of Post-Pyloric (Duodenal) Ulcer, Lancet, May 2 . 1914 
Loc. cit. 
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Fig. 16. — Case E. F. W. Four and a ball months after medical treatment. Bulbus 
still defective but not quite so contracted. Comparq with Fie. 15. 
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Rocnlgcn Ray. Peristalsis slow; considerable retention in six 
hours. Bulbils defective (Fig. 17). 






*1 


1 . 




Fio. 17.— Ctisc I. E. S. 


Before medical treatment, 
years’ standing. 


Duodenal idecr of eighteen 



i- 



[ino.18. CgseI.E.5. One month 


after medical treatment. 
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One month after medical treatment: Normal peristalsis, motility- 
four hours, bulbus still defective (Fig. 18). 

This method applied to cases of duodenal ulcer has not, up to the 
present, been productive of as many positive findings as in the case 
of lesser curvature ulcer. Notwithstanding it would appear that 
such repeated roentgenological examinations are of value and should 
be instituted as a routine in the medical treatment of all ulcers. 

Conclusions. 1. A method of roentgenological study of the 
healing of gastric and duodenal ulcer is described. This method 
consists of repeated roentgenological studies of ulcer patients before, 
during, and at varying intervals after the institution of medical 
treatment, 

2. This method is of value in the diagnosis, prognosis, control of 
medical treatment, and selection for surgical treatment of gastric 
and duodenal ulcer, 

3. The method is of value in studying the pathology of the healing 
process in both clinical and experimental ulcer. Thus far it is not 
of positive value in the differential diagnosis between ulcer and 
cancer, although in the future it may shed some light on the much- 
discussed problem — ^the frequency of malignant degeneration of 
callous ulcer. 

4. In the use of the method the danger of mistaking normal 
peristalsis for penetrating ulcer and of the overlooking of the 
presence of small ulcer because of incomplete or insufficient examina- 
tion must be borne in mind. 

5. These results are presented only as a preliminary report for the 
purpose of stimulating work by other men along similar lines. It is 
in no sense to be construed as the final word on the subject, for each 
new case, as it is studied, brings its ovm message and suggests new 
view-points and problems to be interpreted, thus amplifying and 
possibly negativing the conclusions reached in the preceding cases.’® 


CHEMICAL ANALYSES OF THE STOMACH CONTENTS FROM 

100 PELLAGRINS. 

By Maurice H. GmsNS, Ph.D., 

BEES8EL KESEAIiCH FELLOW IN TALE TJNIVEnSITT; FOmiERLT ASSISTANT 
BIOCHEMIST, UNITED STATES PUBLIC HEALTH SERVICE. 

Introduction. In a recent communication by Hunter, Givens 
and Lewis’ from the laboratory of the United States Pellagra Hos- 
pital at Spartanburg, S. C,, the results of gastric analyses of 29 


I* Most of tlio roentgenological examinations were made for me by Mr. Arendt, 
in charge of the roentgen-iay department of the Michael Reese Hospital, to u-hom 
I herewith express sincere appreciation for his assistance. 

* Bull. No. 102, Hyg. Lab., Washington, 1910, pp. 42-40. 
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cnscs of pellagra in various stages of tlic disease were reported and 
discussed. The present paper covers tlie outcome of work along 
the same line, presenting data from 100 more eases. For the first 
time observations on a few eases at short intervals over a long 
period of time arc reported. The investigation is also of interest 
in that it includes the e.xamination of gastric contents from 24 
pellagrous children. 

Concerning the gastric disturbance in pellagra there is a general 
opinion, based on the conclusions reached by numerous students 
of tlie disease, that the absence of free hydrochloric acid is to be 
expected. Marie^ says: "The gastric Juice is often less acid in 
pellagrins. The liydrochloric acid is diminished.” jMyers and 
I'ine'' .state, "Anacidity is a condition common in pellagra found 
in S of our 14 cases.” 'J'hough not evident from their statements, 
ncvcrlhclcss the oiiinion is generally held that free hydrochloric 
acid is absent, as a rule, in pellagra. Such a condition may be 
cx])cctcd, but it is not ncec.ssarily found. 

The above expectation had its foundation on the statements 
contained in the report of Lombroso, Filippi and Itoncoroni,"* 
on the examination of 2 eases for acidity; 10 cases (incorrectly 
quoted by some as 12 cases) by Cccconi^ for acidity; 10 cases by 
Ncsbit® for acidity and rennin; 20 cases by Johnson’^ for acidity 
and rennin; 14 cases by IMycrs and Fine’ for acidity and pepsin, 
and the statement of Niles’ concerning "analyses of 04 cases of 
undoubted pellagra ” for acidity. These reports are of great value, 
but, with the exception of that of IMyers and Fine, none of them 
throw any light ujjon the secretion of pepsin in the pellagrin. 

Unfortunately, iMyers and Fine used Rose’s'® method for the 
determination of pepsin. We believe this method to be faulty in 
that it demands neutralization of the gastric juice before determining 
the pepsin. Using Rose’s original method one might find a decreased 
amount or entire absence of i)cpsin, depending upon the amount 
of free acid present. On this account too much reliance must not 
be placed upon their peptic values. 

Methods. During the year 1915 at the Pellagra Hospital of tlie 
U. S. P. H. S. at Spartanburg, S. C., I have examined the gastric 
contents of 76 cases of pellagra, and in connection with tlie work 
of the U. S. P. H. S. at a certain orphanage (E. C.) tlie gastric 
contents of 24 pellagrous children. The acidity has been deter- 
mined by Topfer’s (see Hawk,") method and the pepsin by my 

= Pellagra, translated by Lavinder and Babcock, Columbia, S. C., State Company, 


Med. Sc., 1913, cxlv, 705. * Marie, Pelliigra, 1910, p. 201. 

6 Gazzotta degli Ospedali e delle Clinichc, 1911» 943. 

»Tr. Nat. Conf. on Pellagra, Columbia, S. C., State Company. 1909, p 

7 South. Med. Jour.. 1911-1912, iv, 478. ® '7 

•Pellagra: An American Problem, Philadelphia, 1912, p. <<• 

>» Arch. Int. Mod., 1910, v, 459. 

11 Practical Physiological CllemistrJ^ Philadelphia. 1914. p. 44U. 
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modification^^ Rosens metliod. Tlie contents of the stomach 
have been removed in sixty minutes and in some instances, forty- 
five minutes after the usual Ewald-Boas (see Sahli-Potter”) test 
meal. In the latter cases the gastric contents have been examined 
on one day after an Ewald meal and on the following day after a 
water meal. For the water meal the technie of Rehfuss, Bergeim 
and Hawk^^ has been used. The Rehfuss tube is given the patient, 
then 200 c.c. of distilled water introduced, in some cases 150 c.c., 
and samples for analysis removed after fifteen, thirty, forty-five, 
and sixty minutes. 

Sufficient evidence has been obtained to show that in pellagra 
the water meal is just as efficient a stimulant for gastric secretion 
as bread and water. The conclusion is not reached from these few 
typical examples but from the examination of 30 cases. Table I 
shows the results of an Ewald meal one day and a water meal the 
following day. 


TABLE I. — COMPARISON OF EWALD WITH WATER MEAL IN PELLAGRA. 


Case 

No. 

Date. 

Total 

acidity. 

Free 

hydro- 

chloric 

acid. 

Pepsin. 

Vol, 

c.c. 

Sample 

withdrawn 

after 

mins. 

j Meal. 

52 

May 29, 1916 

105 

86 

25 

72 

60 

Ewald. 


June 1, 1915 

27 

19 

13 

17 

15 




36 

26 

13 

19 

SO 




48 

35 

20 

19 

45 

Water, 



71 

55 

33 

17 

60 


126 

Aug. 13, 1915 

85 

56 

31 

29 

60 

Ewald, 


14, 1915 

40 

29 

20 

15 

15 




56 

41 

25 

14 

30 

Water. 



76 

69 

33 

17 

46 




87 

.66 

33 

22 

60 


1 

Juno 2, 1915 

84 

62 

25 

62 

60 

Ewald. 


3, 1915 

33 

23 

13 

14 

15 




41 

27 

17 

17 

30 

Water. 



72 

51 

20 

19 

45 




94 

76 

25 

18 

60 


9 

June 1, 1915 

60 

34 

20 


60 

Ewald. 


2, 1915 

26 

13 

13 


15 




37 

24 

20 


30 

Water. 



60 

35 

33 


45 




42 

23 

33 

. , 

60 


129 

Aug. 19, 1915 

19 

0 

0 

43 

60 

Ewald. 


20, 1915 

10 

0 

0 

21 

15 




17 

0 

0 

17 

30 

Water. 



20 

0 

0 

10 

45 




21 

0 

0 

42 

60 


105 

Aug. 12, 1915 

17 

0 

Trace 

36 

60 

Ewald. 



7 

0 

tf 

15 

15 




9 

0 

tc 

16 

30 

Water. 



9 

0 

(t 

16 

45 




11 

0 

(( 

24 

60 



15 Givens, Maurice H,; Bull. No. 101, Hyg. Lab., Washington, 1915, p. 71. 
15 Diagnostic Methods, Philadelphia, 1914, p. 44S. 

11 Jour, Am. Mod. Assn., 1914, l.viii, 909. 
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Besides the fact shown tlmt water lias produced a secretion of 
acid and pepsin, wlien it is capable of being produced in pellagra, we 
believe there is an explanation for it, based upon Carlson’s work.*® 
Carlson has shown that there is a continuous secretion poured out 
by the gastric glands in normal persons varying from 2 to 50 c.c. 
per hour. He states that “the autodigestion of the gastric juice 
itself is a probable factor in this continuous secretion.” We know 
that when water is introduced into the stomach there is very little 
absorption, but that it soon passes into the intestines. Is it not 
then very probable that the products of autodigestion of the gastric 
juice are absorbed from the intestines and produce the flow of gas- 
tric juice in the case of the water meal? 

Shortly after admission each jiatieut was given citlier the 
Ewald or water meal and the stomach contents removed for 
examination. In some cases examinations were made at intervals 
of a week or longer, and this procedure continued for several 
months. 

The results of analyses performed at the Pellagra Hospital are 
included in Table 11, in which the eases are arranged on a basis 
of decreasing free hydrochloric acid; those at the orphanage, in 
Table III, arc arranged according to duration of disease. 

It would be superfluous to give in detail the clinical histories of 
the eases at eitlier institution. SufTice it to say that there is as great 
a range and diversity of s;yunj)toms as those given in our first paper 
dealing with this subject. Some were severe, acute cases; some 
mild, acute eases; some mild, chronic and some moderately mild, 
chronic. Notwitlistanding tlie large number of cases examine(k 
and the fact that examinations were made before, during, after, and 
between acute attacks a careful study, of the clinical conditions does 
not seem to permit us to correlate the absence or reduction of free 
hydrochloric acid and pepsin witlr any clinical phase of the disease. 
The absence of acid and jicpsin docs not seem to be dependent upon 
the niunbcr of attacks or recurrences or tlie duration of pellagra. 
This is brought out in Tables II and III, in which the number of 
years the patient has been subject to tlie disease is recorded. ^ n 
Table II tlie wmrd of tlie patient, as recorded in tlie case lustones, 
is accepted. Fortunately in Talile III we have the result o^ an 
examination by the same competent physician covering the perioas 

The Ewald meal given consisted of 30 grams bread and 200 c.c. 
water. Of the 106 times this meal was given there were 19 
in which more than 70 c.c. were recovered and 28 in 
20 c.c. were received. The remainder were within the limit o 

to 70. 


15 Am. Jour. Physiol.. 1915, xxxviii, 248. 
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TABLE II. — ^ANALYSES OF GASTRIC CONTENTS FROM ADULT 

PELLAGRINS. 


Case 

No. 

Sex. 

Ago, 

yrs. 

Date. 

Vol., 

c.c. 

Total 

acidity. 

Free 

1 hydro- 
chloric 
acid. 

Pepsin. 

Meal. 

Time, 

mins. 

Duration 
of pellagra. 

66 

M. 

30 

Mar. 26, 1915 

22 

120 

1 92 

31 

Ewald 

60 

1911-1915. 




April 6,1915 

17 

79 

1 61 

26 

Ewald 

60 





20, 1915 

22 

116 

' 88 

41 ! 

Ewald 

60 


52 

M. 

34 

Mar. 3,1915 

65 

101 

84 

1 42 ! 

Ewald 

60 

1912-1915. 




9, 1915 

100 

84 

64 

31 

Ewald 

60 





24, 1915 

74 

90 

65 

25 1 

Ewald 

60 





AprU 6, 1915 

40 

89 

60 

i 21 

Ewald 

60 





20, 1915 

49 

90 

59 

' 25 1 

Ewald 

60 





May 29, 1915 

72 

105 

1 86 

25 

Ewald 

60 





June 1, 1915 

17 

71 

55 

1 33 

Water 

60 





Nov. 11. 1915 

33 

54 

37 

' 33 1 

Water 

60 

Out, attack. 











returned. 




Feb. 15. 1916 

9 

07 

46 

33 

Water 

60 


126 

M. 

38 

Aug. 13, 1915 

29 

85 

66 

33 

Ewald 

60 

1915. 




14, 1915 

22 

87 

66 

33 

Winter 

60 


116 

M. 

22 

16, 1915 

4 

74 

76 

^ 20 1 

Ewald 

60 

1915. 




17, 1915 

16 

, 93 

69 

33 

Water 

00 


171 

F. 

22 

Feb. 25, 1916 

163 

1 74 

52 

25 

Water 

60 

1915-1916. 

1 

F. 

36 

Sept. 3, 1914 

123 

74 

52 

31 I 

Ewald 

45 

1914. 




Dec. 15, 1914 

65 

76 

50 j 

31 

Ewald 

45 





Deo. 15, 1915 

60 

1 69 

53 

33 

Ewald 

45 





Feb. 13, 1915 

SO 

78 

04 

33 1 

Ewald 

45 





15, 1915 

112 

76 

57 

t 41 

Ewald 

60 





Mar, 24. 1915 

98 

73 

49 

31 

Ewald 

00 





26, 1915 

44 

95 

70 

31 

Ewald 

60 





April 7,1915 

46 

80 

62 

21 

Ewald 

60 





20, 1915 

22 

74 

49 

25 

Ewald 

60 





June 2, 1915 

62 

84 

62 

25 

Ewald 

60 





3. 1915 

IS 

94 

76 

25 

Water 

60 


103 

M. 

29 

Aug. 12, 1915 

137 

91 

60 

26 

Ewald 

60 

1915. 




13. 1915 

12 

80 

62 

25 

1 Water 

60 


0 

F. 

24 

Sept. 3. 1914 

32 

72 

47 

31 

Ewald 1 

45 

1914. 




14, 1914 

7 

54 

35 

31 

Ewald 

45 





Jan. 15,1915 

34 

1 SI 

32 

33 

Ewald 

45 





Feb. 10, 1915 

40 

' 62. 

39 

33 

Ewald i 

45 1 





26, 1915 

25 

67 

38 

40 

i Ewald 

60 i 





June 1, 1915 

I 41 

60 

34 

20 

Ewald 

60 



1 


2, 1915 

I 13 

42 

23 

33 

Water 

60 





Aug. 9, 1915 

38 

62 

37 

33 

Ewald 

60 





21, 1915 

14 

27 

14 

31 1 

Water 

30 


85 

F. 

22 

May 17, 1915 

19 

66 

49 

41 

Water 

60 

1914-1915. 

70 

M. 

49 

April 7, 1915 | 

23 1 

60 { 

40 

8 

Ewald 

60 

1915. 


1 


21, 1915 

26 1 

71 

50 

16 

Water 

00 





May 13, 1915 

52 

64 

46 

25 

Water 

! 60 





Aug. 20, 1915 

114 1 

78 

51 

16 

Ewald 

60 





21, 1915 

32 

01 

42 

25 

Water 

60 

1 

88 

M, 

39 

May 27, 1915 

58 , 

62 1 

36 

25 

Ewald 

00 

1914-15. 




Aug. 17, 1915 

32 

66 

32 

25 

Ewald 

60 

1 

95 

M. 

44 

June 12, 1915 

14 

52 

31 

33 

Water 

60 

1915. 

150 

F. 

24 

Nov. 8. 1915 , 

122 

47 

31 

21 

Water | 

60 

1914-1915. 

167 

F. 

40 

Feb. 16, 1916 

40 

62 

34 

33 

1 Water | 

60 

1913-1916. 

160 

M. 

15 

21, 1916 

12 

05 1 

40 

25 

Water 1 

60 

1912-1915. 

77 

M. 

51 

April 21, 1915 

15 

91 

08 

21 

I Ewald j 

60 

Do not 









1 i 


know. 




23, 1915 

10 

96 

74 

16 

1 Ewald 

60 





May 27, 1915 

4 

59 

28 

13 

' Water 

15 





28, 1915 

2 

53 

31 

13 

Water 

15 


51 

F. 

30 

Feb. 12, 1915 

27 

62 

62 

20 

Ewald 

45 

1914. 




Mar. 9. 1915 

17 

62 

41 

10 

Ewald 

60 





24, 1916 

12 

37 

12 

10 

Ewald. 

GO 





April 6, 1916 

17 

40 

18 

8 

Ewald 

1 60 





21, 1915 

8 

46 

25 

10 

Ewald 

1 60 





June 1, 1916 

6 

10 

0 

0 

Ewald 

60 


59 

F. 

27 

Mar. 3, 1915 

47 

62 

35 

25 

Ewald 

60 

1914. 




9, 1916 

40 

45 

25 

25 

Ewald 

60 





26, 1915 

9 

27 

7 

20 

Ewald 

60 





April 8, 1915 

29 

18 

0 

Tr. 

1 Ewald 

1 60 

! 




22, 1916 

15 

14 

0 1 

4 

Ewald 

! 60 





June 2, 1915 

49 

23 

2 

Tr. 

i Ewald 

1 60 





3, 1915 

11 

0 1 

0 

0 

Water 

60 


154 

M, 

44 

Nov. 8, 1915 

28 

08 

50 

13 

Water 

60 

1915. 

60 

F. 

22 

Mar. C. 1916 

43 

48 

23 

10 

Ewald 

60 

1915. 




11. 1915 

47 

66 

31 

21 

Ewald 

60 

1915. 




24, 1915 

39 

01 

34 

21 

Ewald 

60 




i 

April 7, 1915 

15 

02 

40 

16 

Ewald 

CO 
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TABLE II — coniimicd. 


Cnsc 

No. 

Sex. 

Ap.e, 

yrs. 

T)(\lc. 

Yol. 
c c. 

Total 

nculity 

89 

r. 

67 

Mny 28, 1015 

29 

CO 

83 

M. 

OS 

28. 1915 

4 

30 




Juno 1. 1916 

2 

68 




11, 1916 

35 

66 

109 

M. 

7 

Auk. 23, 1915 

21 

57 

iir> 

M. 

2S 

10. 1015 

100 

50 

iir. 

r. 

23 

Oct. 0, 1915 

St 

51 

179 

p. 

30 

Pel). 21, 1010 

5 

47 

151 

r. 

28 

Nov. .1. 1015 

26 

46 

113 

M. 

•to 

0. 1015 

122 

41 

80 

r. 

20 

Mny 21. 1015 

11 

15 




Juno 3, 1015 

124 

41 

117 

M. 

12 

Nov. 9.1016 

10 

41 

113 

r. 

30 

Oct. 0, 1015 

25 

40 

12S 

r. 

21 

Nov. -1, 1915 

47 

31 

137 

r. 

33 

Oct. 0, 1015 

23 

35 

118 

r. 

41 

Auk. l-1, 1015 

103 

31 

01 

1'. 

20 

April 0. 1015 

20 

30 

99 

M. 

5 

Auk 23, 1015 

137 

30 

80 

r. 

20 

Mny 20, 1016 

173 

20 

IIS 

r. 

3S 

Nov. 0, 1015 

3 

25 

03 

M. 

21 

Mnr. 23, 1015 

61 

21 

10! 

M. 

13 

Pob. 15, 1010 

10 

32 

87 

I'. 

28 

Auk. 10. 1915 

22 

11 




17, 1015 

“3 

40 

122 

r. 

40 

11. 1015 

25 

37 




12, 1015 

5 

20 

121 

r. 

21 

11. 1915 

80 

20 




12, 1915 

84 

27 

112 

r. 

19 

11, 1915 

14 

35 




12, 1915 

82 

19 

133 

r. 

30 

Oct. 7, 1015 

27 

21 

135 

M. 

17 

2, 1015 

150 

21 

152 

r. 

32 

Nov. 0.1016 

21 

15 

4S 

r. 

33 

Mnr. 11.1015 

no 

It 




April 8. 1916 

*5 

30 




21, 1915 

3 

23 




Juno 2, 1915 

5 

13 

93 

r. 

33 

12, 1015 

35 

15 

105 

r. 

23 

Peb. 12. 1015 

30 

17 




13. 1915 

21 

11 

11 

M. 

5S 

Sept. 3. 1914 

05 

11 




8,1911 

77 

12 




Oct. 17, 1914 

no 

0 




Nov. 24. 1914 

50 

14 




Dee. 30. 1914 

112 

18 




Feb. 11. 1916 

70 

13 




Mar. 11. 1015 

50 

35 




15, 1015 

33 

34 




April 8, 1015 

32 

40 




Mny 25. 1915 

14 

20 




26, 1015 

27 

32 

O 

M. 

22 

Sept. 2, 1911 

80 

21 




S, 1914 

131 

21 




Oct. 17,1914 

144 

24 




Nov. 21, 1914 

153 

14 




Dee. 22. 1914 

53 

17 




30, 1014 

100 

18 




Feb. 12, 1915 

62 

25 




Mnr. 0,1915 

00 

20 




11, 1915 

36 

21 




25, 1015 

0 

24 

30 

M. 

55 

Oct. 15, 1914 

1 





Feb. 11, 1915 

10 

■7 




Mnr. 25, 1915 

27 

32 




April 8. 1915 

28 

50 




51ny 26, 1915 

45 

21 




27, 1915 

27 

25 




Aug. 18, 1916 

19 

20 

120 

M. 

36 

19, 1915 

43 

19 




20, 1915 

42 

21 

73 

M. 

36 

April 13, 1915 

53 

27 




June 1, 1915 

28 

10 




Aug 18,1915 

10 

13 




19, 1915 

3 

20 




Nov. 11, 1915 

9 

15 


I'rce 

liydro- 

cfilorio 

ncid. 



1 


32 

13 

Ewnid 

00 

1015 

9 

11 

Du aid 

00 

1011-1916 

35 

11 

Water 

GO 

59 

20 

Water 

30 


39 

10 

Water 

45 

1011-1915. 

32 

10 

Du aid 

00 

1915 

37 

17 

Water 

00 

1913-1915. 

30 

20 

Water 

45 

1911-1015. 

10 

25 

Water 

00 

1915 

10 

25 

Water 

GO 

1015 

7 

17 

Water 

45 

1915. 

18 

13 

Dunid 

00 


10 

10 

Du nld 

50 

1915-1910. 

00 

20 

Wntcr 

00 

1911-1913 

to 

13 

Water 

00 

1915 

0 

10 

Water 

45 

1915. 

19 

17 

Wntcr 

00 

1912-1915. 


10 

Dunid 

00 

1015 


10 

Water 

00 

1914-1915 


17 

Wntcr 

00 

5 or Oj ears. 


10 

Water 

30 

1915 


10 

Dwnld 

00 

1913-1915. 


10 

Water 

45 

1915. 

0 

0 

Wntcr 

00 


Tr. 

17 

Dunid 

00 

1912-1915. 

0 

Tr. 

Dunid 

00 


0 

Tr. 

Water 

60 


0 

Tr. 

Dwnld 

00 

1915. 

0 

Tr. 

Wntcr 

00 


0 

10 

Dwnld 

00 

1911-1015 

0 

Tr. 

Water 

00 

1911-1915 

0 

10 

Water 

00 

0 

10 

Water 

00 

1915 

0 

Tr. 

Wntcr 

45 

1915 

0 

Tr. 

Dwnld 

00 

I9I2-I9I3 

0 

Tr. 

Dwald 

GO 


0 

8 

Dunid 

00 


0 

0 

Water 

45 


0 

10 

Water 

00 

1915. 


Tr. 

Dwnld 

00 

1913-1915. 


Tr. 

Wntcr 

00 

1014-1925 


0 

Dwald 

45 

0 

0 

Dunid 

45 


0 

Tr. 

Dwald 

43 


0 

Tr. 

Dwnld 

45 


0 

0 

Dwnld 

45 


0 

0 

Dunid 

45 



13 

Dunid 

00 



Tr. 

Dwnld 

00 



8 

Dunid 

60 


0 

0 

Wafer 

45 



10 

Dwnld 

60 

1913-1915. 

6 

Tr. 

Dwald 

45 

0 

10 

Ewnid 

45 


0 

Tr. 

Ewnid 

45 


0 

Tr. 

Dwnld 

45 


0 

Tr. 

Dwnld 

45 


0 

Tr. 

Dunid 

45 


12 

25 

Dwnld 

45 


0 

Tr. 

Duald 

00 


0 

Tr. 

Dwnld 

00 


0 

10 

Dwald 

60 

1914. 

0 

Dwald 

45 

0 

'6 

Dwald 

45 


5 

Tr. 

Dwnld 

00 


18 

8 

Dwald 

60 


0 

Tr. 

Water 

45 


3 

10 

Dwald 

60 


0 

0 

10 

0 

Dwald 

Dwald 

00 

60 

PastSorOjre 

0 

0 

Water 

00 

1915. 

0 

0 

Dwald 

00 

0 

0 

Water 

60 


0 

0 

Dunid 

60 


0 

0 

Water 

45 


0 

0 

Wntcr 

30 

- 
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TABLE ii~continued. 


Case 

No. 

Sex. 

Age, 

yrs. 

Date. 

Vol., 

0.0. 

Total 

acidity. 

Free 

hydro- 

cSlorio 

acid. 

Pepsin. 

Meal. 

Time, 

mins. 

Duration 
of pellagra. 

82 

M. 

60 

May 28, 1915 

9 

14 

0 

0 

Water 

60 

1914-1915. 




29, 1916 

7 

14 

0 

0 

Water 

30 


81 

M. 

48 


6 

20 

0 

0 

Water 

45 

1914-1916. 





26 

10 

0 

0 

Ewald 

60 






6 

14 

0 

0 

Ewald 

60 


94 

M. 

16 

June 11. 1915 

186 

21 

0 

0 

Water 

60 

1914-1915. 

50 

M. 


Feb. 11, 1915 

38 

21 

0 

0 

Ewald 

60 

1916. 

79 

F. 


May 19, 1915 

116 

18 

0 

0 

Water 

60 

1915. 




June 3, 1915 

68 

18 

0 

0 

Ewald 

60 


100 

M. 



25 

18 

0 

0 

Ewald 

60 

1915-1910. 




18, 1915 

218 

10 

0 

0 

Water 

60 


69 

F. 

34 

April 8. 1915 

19 

26 

0 

0 

Ewald 

60 

1914-1915. 

67 

M. 

47 

Mar. 24, 1916 

2 

10 

0 

0 

Ewald 

60 

1914-1916. 




April 6, 1915 

4 

19 

0 

0 

Ewald 

60 





May 26, 1915 

15 

28 

0 

0 

Ewald 

60 





28, 1915 

3 

28 

0 

0 

Water 

30 


58 

F. 

40 

Mar. 6, 1915 

28 

18 

0 

Tr. 

Ewald 

60 

1915. 

55 

I'. 

28 

3, 1916 

65 

20 

0 

0 

Ewald 

60 

1909-1915. 

84 

M. 

23 

May 11, 1915 

30 

21 

0 

0 

Ewald 

60 

1910-1916. 

149 

F. 

42 

Nov. 11, 1915 

18 

14 

0 

0 

Water 

45 

1912-1915. 

144 

F. 

27 

4, 1915 

21 

11 

0 

0 

Water 

45 

1912-1915. 

155 

!'■. 

30 

8, 1915 

78 

9 

0 

0 

Water 

60 

1915. 

132 

M. 

57 

Oct. 4, 1915 

14 

15 

0 

0 

Water 

60 

1911-1916. 

140 

M. 

40 

2, 1916 

18 

21 

0 

0 

Water 

60 

1915. 

141 

M. 

69 

2, 1916 

22 

22 

0 

0 

Water 

60 

1913-1916. 

131 

M. 

62 


6 

10 

0 

0 

Water 

45 

1913-1915. 

176 

F. 

35 


48 

16 

0 

0 

Water 

60 

1915. 

164 

M. 

32 


22 

12 

0 

0 

Water 

45 

1916. 

153 

F. 

31 


16 

16 

0 

0 

Water 

45 

1911-1915. 


From the work of Boldyreff^® one would expect some more or 
less constant relationship between the acidity and the volume of 


TABLE III. — ^ANALYSES OF GASTRIC CONTENTS FROM PELLAGROUS 

CHILDREN. 


Case 

No. 

Sex. 

Age, 

years. 

VoIm 

c.c. 

Total 

acid. 

Free 

hydro- 

chloric 

acid. 

Pepsin. 

Meal. 

Sample 

with- 

drawn 

after 

mins. 

Duration 
of pellagra. 

200 . . 

M. 

12 

20 

93 

73 

25 

Water 

40 

1 year. 

205 . . 

M. 

8 

29 

61 

34 

25 

Water 

60 

1 year. 

202 . . 

M, 

13 

7 

44 

19 

10 

Water 

60 

1 year. 

207 . . 

M. 

13 

8 

42 

21 

20 

Water 

00 

1 year. 

201 . . 

M. 

10 

31 

40 

22 

10 

Water 

60 

1 year. 

204 . . 

M. 

6 

5 , 

40 

20 

10 

Water 

60 

1 year. 

203 . . 

F. 

6 

13 

35 

24 

10 

Water 

20 

1 year. 

206 . . 

F. 

15 

17 

38 

20 

20 

Water 

60 

1 year. 

214 . . 

M. 

12 

13 

60 

30 

33 

Water 

00 

2 years. 

216 . . 

M. 

14 

5 

42 

29 

17 

Water 

00 

2 years. 

209 . . 

M. 

8 

6 

34 

21 

10 

Water 

00 

2 years. 

211 . . 

M. 

8 

10 

29 

11 

10 

Water 

00 

2 years. 

213 . . 

M. 

6 

112 

20 

9 

10 

Water 

60 

2 years. 

215 . . 

M. 

13 

63 

25 

12 

13 

Water 

00 

2 years. 

210 . . 

M. 

10 

98 

20 

0 

Tr. 

Water 

60 

2 years. 

212 . . 

M. 

7 

23 

19 

8 

10 

Water 

20 

2 years. 

208 . . 

M. 

11 

72 

12 

0 

0 

Water 

60 

2 years. 

217 . . 

M. 


97 

58 

43 

20 

Water 

60 

3 years. 

218 . . 

F. 

16 

61 

61 

33 

20 

Water 

60 

3 years. 

219 . . 

M. 

17 

6 

87 

62 

33 

Water 

60 

4 years. 

221 . . 

M. 

16 

46 

61 

43 

17 

Water 

00 

4 years. 

220 . . 

M. 


32 

46 

24 

10 

Water 

60 

4 years. 

222 . . 

M. 

13 

70 

12 

0 

0 

Water 

60 

4 years. 

223 . . 

M. 


9 

69 

35 

17 

Water 

40 

5 years. 


“ Quart. Jour. Exper. Physiol., 1914, viii, 1. 
































228 givens: analyses op stomacu coni’ents peom pellagrins 

fluid in the stomneh. He has sliown conclusively that gastric 
contents of a high dep-ce of acidity arc not permitted to enter the 
intestines until the acidity has been reduced to about 0.14 per cent, 
hydrocliloric acid. He states "The more rapidly the acidity 
diminishes the more quickly the stomacb empties itself." Accord' 
ingly one ivould expect in the case of a high acidity to find a rather 
large volume of fluid in the stomach and the reverse with a low 
acidity. No doubt a good jiart of the water was in the stomach, 
because of the liigli acidity due to the secretion of liydrochlorie acid. 
In the ease of no secretion of hydrochloric acid, from our ideas 
concerning the stay of water in the stomach, we would expect the 
stomach shortly to empty itself. In the eases here reported there 
is no constant or definite relationship between volume and acidity; 
that is to say, with a" high acidity there arc many instances at the 
end of an hour with a small volume in the stomach, some with a 
large volume; cases with low acidity of large and small volume; 
eases with no acidity of large and small volume. 

Acidity. Before making the divisions later referred to it will 
be nccessarj' to set some limits. The following table shows the 
normal standard after the Ewald meal as accepted by the autliors 
whose names arc opposite: 



Yol., 

c.c. 

Total 

acidity. 

Free 

acidity. 

BuUcr” .... 

. . . 20 to 50 

40 to CO 

27 to 55 

Sahli-Pottor'5 

, . . 30 to 70 


40 to 55 

Emerson'* 

Farr and Goodman” 
Goodman*' , . . 

. . . 30 to 70 

40 to CO 

40 to 00 

40 to 60 

20 to 60 


We concur in tlie opinion expressed by Bergeim, Rehfuss and 
Hawk" that tliese values are too low. They do not offer another 
standard, but state that tlieir total acidity values ranged from 
60 to 120, with an average of 77 after their water meal. They 
have found higher values than tlie clinicians quoted above in per- 
fectly normal individuals after an Ewald meal. Reviewing ^eir 
work, and taking it in conjunction •with' some of our o'wn,^ it is 
here proposed to offer as limits of tlie standard for a normal total 
acidity 50 to 80. We mean to consider the acidity as subnormal 
if below the figure 50 and the free hydrochloric acid deficient if below 
18. When above 80 we prefer to consider the acidity as of their 
"hypersecretory type," since no other findings or the climca 


” Diagnostics of Internal Medicine, New York, 1913, p. 670. 
Loc. cit. 

CUnical Diagnosis, Philadelplua, 1913, p. 353. 

50 Arch. Int. Med., 1908, i, 648. 


!> Aai. JouB Med, So., 1908, cxxx\i, 734. 

55 Jour. Biol. Cham., 1915, jdK, 345. 

*0 Givens, M, H.: Bull. No. 101, Hyg. Lab., Washington, 1915, p. n. 
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evidence warrant calling these cases of hypersecretion. A review 
of Tables II and III gives: 


10 cases of the hypersecretory type or 10 per cent. 

22 cases of the normal type or 22 “ 

29 cases of the subnormal type or 29 “ 

39 cases -with absence of HCl 39 “ 


Pellagra favors neither age nor sex in bringing about the condi- 
tion found in the stomach; that is to say, free acid and pepsin may 
be absent in the young or old, male or female. If one desired to 
make a more discriminating separation a survey of Tables II and 
III would permit of the selection of the following types of gastric 
secretion as found in the pellagrin: 

High free acidity with normal pepsin. 

Normal free acidity with normal pepsin. 

Disappearing free acidity with disappearing pepsin. 

Normal free acidity with low pepsin. 

Low free acidity with normal pepsin. 

Low free acidity with low pepsin. 

No free acidity with trace of pepsin. 

No free acidity with no pepsin. 

Previous to the present investigation enough cases have not 
been studied by any one pei-son to allow such a grouping. This 
shows the great number of possible conditions one would be liable 
to find in a given case. 

As will be seen from the number of types of secretion the free 
hydrochloric acid and pepsin did not run hand in hand. In the 
majority of cases in which free acid was absent pepsin also was 
absent. Accepting 25 to be the low limit for pepsin, we find it 
normal in 20 cases, subnormal in 32, deficient (10— to trace) in 21, 
and absent in 23. 

A record of the presence of bile in the contents has been kept, 
but it is not considered worth adding, and thereby further com- 
plicating the two tables for two reasons: In the first place it is 
practically impossible to introduce the tube without causing the 
patient to gag more or less. In order to overcome this tendency 
as much as possible, cooperation (on the part of the patient) was 
sought, but, owing to the class here treated, little was rendered. 
On this account it is very likely that the strong contraction of the 
abdominal muscles has forced duodenal contents into the stomach. 
As a matter of fact the records will bear out this statement. In the 
second place, as Carlson^^ and Boldyreff^^ show, when there is free 
normal acidity in the stomach for a few minutes the pyloric sphincter 
dilates and the duodenal contents enter to neutralize the increasing 
acidity. 

As to how long an attack of pellagra lasts, or whether one attack 
overlaps onto the next attack or recurrence, it does not seem 


Loc. cit. 


“ Loc. cit. 
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of pellagra at the time of the last gastric examination. This is the 
only record of which we loiow concerning such a condition in pellagra. 

It is not necessary to consider the dietary of these cases, since 
no difference was noticed in any of the cases under diets of various 
sorts. 

Johnson, 27 in an examination of 20 cases, found that in 14 lacking 
hydrochloric acid there was a diarrhea, while in no one case with 
hydrochloric acid was there diarrhea except in one due to a transient 
cause. He also seemed to think the diarrhea was lessened if rennin 
were present. A careful review of our cases does not yield such a 
consistent relation. We have found diarrhea present both in the 
presence and absence of free acidity. 

The following table gives a resume of the conditions found by 
the various investigators referred to in this paper: 


Authority. 

Number 
of cases. 

Free hydrochloric acid. 

Excessive 
and normal. 

Subnormal. 

Deficient. 

Absent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

Nesbit 

10 



2 

20 

4 

40 

4 

400 

Ceoconi 

10 


, . 





10 

100 

Johnson 

20 

2 

10 

’4 

20 

.. 

, , 

14 

70 

Myers and Fine . 

14 

2 

14 

3 

21 

1 

7 

8 

67 

Niles . • 

68 

15 

23 


, , 

31 

48 

18 

28 

Hunter, Givens and Lewis 

24 

8 

33 

’2 

8 

2 

8 

12 

50 

Givens 

100 

32 

32 

21 

21 

8 

8 

39 

39 


Although reported previously. Cases 1, 2, 9, 14 and 36 are included 
in Table II on account of many subsequent observations. Accord- 
ingly the number of cases of Hunter, Givens and Lewis^® has been 
changed to 24. With the exception of Niles, 2 ® who does not give the 
analyses but makes only a summary statement, all of the other 
cases have been made to conform to the standard set in this paper 
for normal, subnormal, and deficient acidities. Reviewing the 
above available data one sees that the variations in a small number 
of cases are such as would lead often to erroneous opinions, especially 
in regard to the absence of free hydrochloric acid. 

Summary, A careful review of the 100 cases examined, covering 
over 300 analyses for acidity and pepsin, permits of the following 
summary: 

1. No definite relation can be found between the absence of 
pepsin and free hydrochloric acid, and sex, age, duration of pellagra, 
and clinical symptoms. 

2. The gastric secretion of children is disturbed along the same 
general line as that of adults. 


-^..Loc.]]cit. 


*> Loc. cit. 


** Loc. cit. 
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3. Free hydrodiloric acid and pepsin do not seem to be absent 
as often in children as in adults. 

die tendency is for acid and pepsin to disappear 
Jiand in hand, sucli is not always the case. 

5. It is believed that pepsin and free acid arc present more often 
tlian has been expected. 


THE INCIDENCE OF CHRONIC FOCAL INFECTION IN 
CHRONIC DISEASES. 

By IjO\TiLL L.angstkotii, M.D., 

PAN rilANClPCO, CAUrOHNIA. 


Altiiougii there lias been a large amount of literature on the 
subject of focal infection, the medical profession has been, on the 
whole, slow to .adopt the principles laid down by Kosenow and 
Billings. On this account I have reviewed briefly what has been 
done in the medical clinic of the University of California Hospital, 
lioping to cmpliasizc the importance of this work. 

According to this principle many acute and chronic diseases of 
heretofore unknown origin arc believed to be and have in many 
cases been actually demonstrated to be of bacterial origin. This 
has been proved by the introduction of new’ bacterial methods, 
tissue cultures, and new media wliich more nearly approach the' 
human tissues from which the bacteria arc grow’n. Tissues wdiicli in 
former years under older methods were found sterile, on culture now 
jdcld bacteria in large numbers. The sti-eptoeoccus in one or the 
other of its forms has been the most frequently isolated organism. 
Introduction of these freshly grow-n cultimes of streptococci into 
animals has shown that the particular organism in question has 
acquired, to a certain e-vtent, a selective afSnity for certain tissues. 
Thtit is to say, a culture of streptococci from a Inunan stomach 
ulcer w’hen injected into large numbers of animals will cause a 
relatively large percentage of stomach ulcers in the animus injected, 
though many other lesions may also be caused. This strain of 
streptococcus has acquired an affinity for stomach tissue. _ The 
same may be said for streptococci isolated frond appendicitis, 
arthritis, endocarditis, and other lesions. These same organisms 
isolated from the stomach ulcer may in many cases be 
some chronic focus in the same patient, usually a lesion which does 
not drain properly. These tooth abscesses, chronic tonsils, sinus and 
prostatic infections harbor bacteria which must get into the bloo 
stream at such times wffien the resistance is low and gradually 
acquire an affinity for some particular tissue which is m time 
attacked either violently, as is the case in an acute purulen c o 
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cystitis, or at recurring intervals, as in the case of the joints. In the 
case of the more chronic diseases concerned these fresh attacks by 
bacteria from the focus of infection are synchronous with exacer- 
bations of the diseas i in the more distant tissues for whieh the 
bacteria have acquired an affinity, and these exacerbations are 
accompanied by such general symptoms as fever, malaise, sweating, 
wealmess, general aching, and anorexia. Such invasions may 
probably occur without the medium of a particular focus when the 
general symptoms are the same, but the baeteria do not. as a rule, 
localize in any paiticular tissue. As will be shown later we are unable 
in many cases to locate a diseased focus in many chronic diseases 
where, according to the principle, one should exist. Then we must 
either suppose that it has escaped us, that it has already been 
eliminated, or that some deeper inaccessible structure is serving in 
its place. 

Endocarditis, myocarditis, nephritis, arthritis, myositis, ovaritis, 
several nervous diseases of hitherto unknown origin, bronchial 
asthma, ulcer of the stomach and duodenum, cholecystitis, anpendi- 
citis, iritis, and erythema nodosum have all been caused in animals 
by the injection of bacteria gro^vn from chronic foci found on the 
patients suffering from these diseases. 

In the medical clinic of the University of California Hospital we 
have been especially interested in the subject of focal infection, not 
only because of its explanation of the cause of diseases whose 
etiology was hitherto unexplained, but also because of the hopeful 
field that it opened up as regards therapeutics. There are many 
limits to the successful and thorough study of such a problem in 
dispensary work. We must see the large percentage of the patients 
as ambulatory cases and so lack the advantages of placing them in 
the hospital for study. We are hampered by the ignorance and 
poverty of the patients, and especially is the work difficult because 
of our inability to follow the patients for the considerable length 
of time which is necessary in order properly to observe results. 
Our results in a majority of the cases, then, show the coincidence of 
focal infection with the different diseases studied rather than the 
clinical cure or amelioration of the disease. In a number of cases, 
however, the therapeutic results have been very good; in a few cases 
they have been brilliant. The foci which lend themselves most 
readily to our work are the teeth and the prostate. We have found 
that the outward appearance of the teeth is frequently no indication 
of root abscess, which is almost always surely shown by roentgen 
plates. Many of the necrotic stumps have tootli abscesses but not 
all of them do. Crowned teeth may be infected at the roots, but 
one is sometimes surprised to find a mouth full of crowned teeth 
that from the roentgen ray all have healthy roots. On two occasions 
we have insisted on the removal of teeth because the plate showed 
a distinct area of rarefaction at the root apex, and pus has not been 
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found. These arc accidents wliicli arc bound to occur, but we have 
found tlitit c\ cn with n positive report from the rocntgcn-rtiy depart* 
incut one sliould rely on the judgment of a competent dental surgeon 
when lie declares the tooth to be, nevertheless, sound. On one 
occasion a dentist refused to pull a tooth which had very evidently a 
root abscess, because the patient had no pain and tenderness about 
the tooth, hortunately the dental clinic concurred in our diagnosis 
and the tooth \yas removed there. 3'hc prostate, of course, lends 
itself very readily to examination and the presence of pus in the 
secretion is determined in a moment under the microscope. Wehave 
decided the question of infection of the accessoiy nasal sinuses with 
the aid of the roentgen ray and the clinical examination in the nose 
and throat department, though it must be acknowledged that it is 
difficult at times to say whether or not there is a slight infection 
here. Tomsils are many times evidently infected. At other times it is 
impossible to say whether they arc healthy or not. Unless they were 
obviously the site of an infection we have tended to leave these 
until the other foci were eliminated, generally because of the 
reluctance of the patients to part wth them. We believe them to be 
a much less frequent focus of infection in adults than in children. 

I have gone over the histories of the patients seen in the last two 
and a half years with the diagnosis of ulcer of the stomach or 
duodenum. There were 30 of these eases. In 3 the records made no 
mention of teeth or tonsils; 12, or 44 per cent., had definite alveolar 
absccs-scs; 11, or 40 per cent., had carious teeth or enlarged and 
infected tonsils; 1 had chronic prostatitis, and 4, or 14 per cent., had 
no demonstrable focus. Thus a chronic focal infection was demon- 
strated in 13 cases or nearly 50 per cent., and very probable 
in an additional 40 per cent. In the 4 remaining cases the tonsils 
were .small and smooth ; but in view of the knorni difficulty of deter- 
mining whether or not a tonsil is infected until its removal it is 
impossible to say there was no focus. Ulcer patients are almost 
invariably much benefited by dietarj' measures, are usually able to 
go about their work, and soon disappear from view. We have been 
able in most cases to have the infected teeth removed, but in tjie 
short period of observation have found it impossible to say whether 
the removal of the focus has prevented recurrence of the ulcer. So 
far no tonsils have been enucleated for ulcer cases, though this should 
be mged when other foci have been removed and recurrences still 
occur. It is hoped that in a few years’ time many of these patieirfs 
•will return and that more definite data will be obtained as to the 
effect of the clearing up of these tooth abscesses. _ 

There have been 12 cases of acute or subacute arthritis, ana in 
these are included those patients who complained of aching joints 
whether there was demonstrable sn^elling or not. In S, or 66 per cent., 
a chronic focus was demonstrated. One of these cases, a subacu e, 
multiple arthritis, cleared up immediately following tonsiilectomj , 
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another cleared up after drainage of an accessory nasal sinus. One 
of tJie cases in this group was a girl, aged seventeen years, vitb a 
subacute arthritis of the right foot of several months' duration. The 
joint improved the day after drainage of the alveolar abscess by 
extraction, and in ten days the patient wore a shoe for the first time 
in three months. The remaining cases in this group failed to return 
after diagnosis. In 3, or 25 per cent., there were probable foci in 
the shape of carious teeth or infected and enlarged tonsils, but the 
patient failed to return for roentgen-ray examination and was lost 
track of. Only 1 case failed to show a focus. This was a woman, 
aged fifty-four years, with syphilis, some pyorrhea, but no definite 
alveolar abscesses, and small smooth tonsils. 

In 40 cases there was a diagnosis of chronic arthritis, and in this 
group are included all those showing any considerable change in the 
spine or other joints. These cases form a respectable percentage of 
the out-patient work, and it seems certain that for some reason in 
many of them there has been no record of the diagnosis, perhaps 
because it was a secondary one. Fourteen of these records are 
incomplete as regards specific statements about teeth, tonsils, 
prostates, etc., and are therefore omitted from the group, though a 
good many were described as having all teeth missing, and the fact 
that the tonsils escaped mention probably means that they were 
negative. Some of these therefore should be classed in the group in 
which no focus was found. Twenty-six cases are then left in which 
the investigation was complete. In nineteen of these, or 73 per cent., 
a chronic focus was demonstrated, and in this group it was always an 
alveolar abscess or chronic prostatitis. In an additional 4, or 15 
per cent., a chronic focus was probable, that is, the tonsils were 
infected and enlarged, the teeth in bad condition, but with no 
record of roentgen-ray examination: In 3 cases, or 11 per cent., 
there was no demonstrable focus. It is not maintained that in 
every case of chronic arthritis a focus will be found or that the focus 
in each case is the actual cause of the lesion in the joints. Many of 
these patients were sixty or over and are described in the records as 
having lost all their teeth. From what we see of these people we are 
almost justified in assuming that they have had one carious tooth 
after another, one alveolar abscess after another, until finally the 
last teeth are extracted. The joint changes are undoubtedly ini- 
tiated many years before the patient is seen at the clinic and have 
progressed by that time to actual bony change. The most we can 
hope for at that time is to prevent any further progress by removing 
what foci are found. The frequently repeated phrase “small 
atrophied tonsils” found in the records of the physical examinations 
makes it seem probable that the tonsils are very, very rarely at 
fault in a patient over sixty, and that in the chronic hjT^ertrophic 
or atrophic type of arthritis little is to be expected by their remo\'al. 
Many of the cases of clnonic arthritis of the spine are characterized 
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by rccuiTtn}! iittiicks of stillness and i)iun on jnoviancnt, sometimes 
by slight constitutional SNonjitoins wliicli iire spolcon of by the patient 
ns lumbago. In these a focus ivill almost surely be found, and most 
often located in the prostate, 'i'hesc eases do very n'cll indeed after 
appropriate treatment for the local infection, but this must be 
persisted in sometimes for months. By eradicating the prostatitis 
n-c can prer'cnt the attacks which mark the progress of the disease 
in tlic spine, leaving the patient to get along fairly comfortably with 
what porinanent changes he has already acquired. In this connec- 
tion it is interesting to remember that tlic spine changes are often 
overlooked until the sacro-iliac joint becomes abnormally loose, 
perluips in an attempt to compensate for the rigidity of the lumbar 
spine in forward flodon. Abnonnnl motion or strain in the sacro- 
iliac joint may cause pain over the joint or down the back of the leg, 
and this may be what brings the patient to the clinic. Nathan has 
described, in a recent article, neurological changes found in cases 
of chronic jiolyarthritis and spondylitis. These are e.vplained by 
the epidural exudate which he found on tlic anterior surfaces of the 
bodies of the vcrlcbrm and in the intervertebral notches and the 
resulting nerve pressure. In at least 2 eases of chronic lower spinal 
and sacro-iliac disease there Imvc been associated neurological 
changes, in 1 case a loss of the patellar reflex on the side involved, 
and in another a complaint of spasticity on the side of the sacro- 
iliac lesion. In anotlicr ease, that of a young man, there was bilateral 
loss of patellar and Achilles jerks associated witli very marked 
angulation in tlio lumbar spine and an absolutely negative spinal 
fluid examination, although the patient had a perforation of the 
septum and probable syphilis. 

There have been 4 eases of chronic gall-bladder disease, 2 asso- 
ciated with alveolar abscesses,.! with infected tonsils, and 1 with a 
chronic protatitis. Slost of these eases probably have gall-stones, 
but the complicating attacks of cholecystitis originate in the chronic 
focus of infection found so often in the teeth. 

A number of other conditions, sucli as loss of w'eigbt, myocardim 
insufficiency, herpes, headaches, and neuritis, have^ been found 
associated with chronic focal infection, but the number in each group 
is too small to be of any value and the connection perhaps too 


uncertain. , 

The figures given above do not, of course, prove any causa 
relation between chronic focal infection and the various emorue 
diseases mentioned, but they do show the occurrence together o 
the two in a large percentage of the cases. As seen in out-pa en 
work the diseases associated "with these focal infections are usua y 
well advanced and beyond hope of a cure. The most for whic w e can 
hope is to ameliorate sjonptoms. It is notably in the ^^cute ® 
acute cases that the good results have been obtained, and i is pp 
elation of this fact that makes this principle a far-reachmg o . 
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Patients wlio complain of backache, aching joints, indefinite heart 
symptoms, or who occasionally show albumin, casts, or red blood 
cells in the urine, should be carefully examined, and foci when 
found should be cleared up. Such treatment may prevent the final 
development of chronic polyarthritis and spondylitis, myocardial 
insufiiciency, or nephritis. 

In conclusion, 84 per cent, of ulcer patients, 66 per cent, of acute 
or subacute cases of artliritis, 73 per cent, of the chronic cases of 
arthritis, and 100 per cent, of the gall-bladder cases have been 
associated with clufonic focal infections. The acute and subacute 
cases have responded well after removal of the foci, even to 
the point of absolute cure. The chronic cases, when we have been 
able to follow them, have in many cases had less pain and no 
further progression of the disease. A thorough understanding of 
the principles involved makes clear the nature and cause of diseases 
hitherto only poorly understood and opens up a more hopeful 
therapeutic prospect where before we have had to treat sympto- 
matically. 
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TWO CASES OF NODAL RHYTHM EXHIBITING R-P 
INTERVALS. 
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Arthur E, Strauss, S.B., M.D,, 
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n. n. MELixiN rr.Li.o\v ix nnr.nsAi, medicine, trNiaT.Rsnr of riTTsnnitau. 
(From tho Department of Medicine, University of Pittsburgh.) 


The rarity of clinical cases of nodal rhytlim shoving an R-P 
interval seems to us to be sufficient reason for this communication. 

The term nodal rliytlun is applied to a mccltanism in vhicli the 
seat of impulse formation lies in tlie yl-F node or conduction tis- 
sues. Altliough in all hearts tlie node of Tavara has the inherent 
power of rlijllimic stimulus production, tliis power is usually kept 
in abeyance because of tlie greater rhytlimicity of tlie sino-auricular 
node, the heart responding to tliat pacemaker wliicli exliibits the 
liighest rate of impulse formation. 

Wilson' describes two clinical types of nodal rEjidim which, in 
tlie sense of Lewis, he calls heterogenetic and homogenetic. The 
former partakes of the character of a paroxysm of tachycardia 
witli sudden onset and abrupt offset, tlie heart not mder tlie 
control of the extrinsic cardiac nerves; the homogenetic type is 
characterized by a comparativelj"^ slow rate, gradual onset and 
offset, witli tlie heart subject to nerve control. 

Our first case belonged to 1, of which tjTie we find 6 
cases in the literature. These are recorded bj’’ Lewis, = ® Eihl, 


> The Production of A-V Rhythm in Man after Administration of Atropin, Arch. 

Int. Med., 1915, xvd. No. 6, 989-1006. ^ Hpart 

5 Auricular FibriUation and its Relationship to Clmical Irregularity of the neari. 


^ » Paro^smal T^a^yfardia Accompanied by the Ventricular Form of Venous Puke, 

^*<°Ueber^atrioTCntricumre beim Menschen, Deutsch. med. Wchnschr., 

1907, xxxiv, 632-634. 
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Cohn,^ Hume,® and Falconer and HeanJ The patient was referred 
to us by Dr. De Witt B. Nettleton, to whom we are indebted for 
the privilege of publishing the following case history: 

Case I. — ^W. L. C., male, white, aged fifty-seven years, widower, 
retired manufacturer. 

Chief Complaint. Attacks of palpitation witli rapid heart action. 

Present Illness. For twenty years patient had had attacks of 
acceleration and palpitation,, lately increasing in frequency. The 
attacks might come at intervals of every few days, or as often as 
fifty times in one day. For several months during the past summer 
the patient had had no attacks, but two weeks ago they had 
returned. Until recently the attacks seemed to bear no relation to 
exercise or emotion, but of late tliey occurred more frequently 
during fatigue. Although the patient usually walked three or four 
miles a day, if he walked during an attack extreme fatigue resulted. 
With the onset of acceleration, there developed an extreme degree 
of palpitation, and, in the more recent attacks, also a sense of pre- 
cordial oppression not before present. There was no cyanosis nor 
dyspnea; no noticeable cough nor edema. Attacks might last a 
few seconds or for hours, the longest was between three and four 
hours’ duration. Bate during tlie attack was about 120; tlie rhythm 
was regular. If he were standing dm’ing an attack, occasionally 
the patient felt faint. Flatus followed the attacks. 

The onset was usually spontaneous, but might be brought on by 
such change in posture as stooping or. by a distended stomach. 
The palpitation began with a sudden acceleration of heart rate — 
before this moment the heart beat had been slow, below the 
threshold of consciousness — the acceleration continued for a vari- 
able period, then ceased just as suddenly, was followed by a pause, 
then a heart thump or two, and finally a resumption of the normal 
rate without palpitation. The patient can frequently check an 
attack by holding the breath, by continued deep breathing, or by 
lying down; these measures, however, are not always efficacious. 
The effect of vagus pressure was never tried. On the morning of the 
last examination, lying down caused a short paroxj^sm, and later a 
short walk of 300 feet brought on anotlier attack. The patient stated 
that very rarelj^ was the heart rate accelerated without symptoms. 

Past History. Patient had had malaria in early manlibod and 
typhoid at thirty; frequent sore throats but no definite tonsillitis. 
There had been no scarlet fever nor diphtheria. Renal calculus 
passed at fifty-two; infection of right kidney followed. He had an 

' A Case of Paroxysmal Tachycardia, Heart, 1910, ii. No. 2, 170-170. 

® A Polygraphic Study of Four Cases of Diphtheria with a Pathological Exami- 
nation of Three Cases, Heart, 1913, v. No. 1, 25-44. 

’’ Observations on a Case Presenting a long A-C Interval, Associated vdth Short 
Paroxysms of Tachycardia arising in the Junctional Tissues, Heart, 1912, iv, No. 2, 
137-144. 
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attack of acute appendicitis, ivitii operation at fifty-three. No 
cardiorespiratory siuriptoms between attacks of tacliycardia. 
Troublcsoinc tinnitus was frequent. 

Jlahifs. Good. 


Faviihj Jlislory. Negative. 

Physical Emmimtion. ^YelI-devc]opcd and well-nourished mid- 
dle-aged man. I'lxccpt for the cardiorespiratory-vascular system 
the examination was practically negative. The heart was not 
enlarged to percu.ssion. Ape.\- was felt in Y interspace about 0..5 
cm. to the left of the midclavicular line. Heart sounds were very 
faint; no murmurs audildc; A2>r2, but not accentuated. Tliere 
was slight sclerosis of right temporal and radial arteries, not e.xces- 
sive considering the age of the patient. In general the heart sounds 
were of regular rhythm, although occasionally at the apex a pause 
approximately equal to the period of two beats was noted. No 
heart sounds were audible during this pause, whiclx the patient 
recognized as an irregularity, bccaase of tlie heart throb whieli 
followed. On tlic first examination of tlie patient in June, 1916, 
tlic pulse rate was OS; the blood-pressure: systolic 118, diastolic CS. 
On August 1, during the period of acceleration without palpitation 
or other symptoms, tlic rate varied between 105 and 120; blood- 
pressure: systolic 90, diastolic 05. November 22 tlie pulse rate 
averaged 95 between attacks, while in two different paroxj'smal 
attacks it was 130 and 122 respectively. The lungs showed a few 
scattered medium moist rales. There was present moderate stetlio- 
scopic edema. 

Urine. Acid: 1.015 to 1.020; albumin, 0 to very slight trace; sugar, 
0; occasional hyaline cast; slight trace of pus. Phenolsulplione- 
phtlialein test 78 per cent, excreted in two hours. 

The first electrocardiogram on this case was taken June 20, 
1910, at which time the patient had no acceleration of rate (Fig- li- 
lt showed a normal origin and conduction of impulses with an 
average rate of 70 beats per minute. The P—li interval was 0.16 
second; tlie P waves were upright in leads I and II, diphasic in 
lead III. There was a slight left ventricular preponderance. 

August 1 several electrocardiograms were obtained. During the 
taking of one of these the patient was having an acceleration of 
rate witliout any gjmiptoms, such as he said "occi^ about once m 
a liousand times.” This electrocardiogram^ (Fig. 2) showed a 
simple acceleration with a rate of 107 to the minute. The P waves 
were upright, as before, in leads I and 11 (the only leads 
whffe the P-R interval was unchanged, 0.14 to 0.16 second, m^- 
cating a normal origin and conduction of impulses. Another plate, 
taken the same day, showed a rate of 76 with a P-R mterva o 


0.16 second and upright P waves. . 

November 22 the patient was again electrocardiographed during 
normal periods and during two tjTical attacks of acceleration, suen 
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as have been described in the case history. . Duiing the normal 
periods tlie rate varied from 73 to 100, averaging about 95; the 
P waves were upright in all leads and preceded the ventricular 
deflection by 0.16 second. 

During the attacks the rates were 136 and 122 respectively, the 
P wave was invert and following the R wave, with an P-Pjnter- 
val of 0.1 second. There was no ehange in the ventricular complex 
during the paroxysms, the onset and offset of which were abrupt. 



Fig. 1. — (No. 210-1, lead II.) Electrocardiogram of Case I taken during a period 
of normal mechanism. The rate was 7G. P-R interval = 0.16 second. The 
ordinates of all electrocardiograms shown represent 10-^ volt, the heavy and fine 
abscissa! represent time intervals of 0.2 and 0.04 second respectively. 


With the return to normal in the last paroxj'-sm the rate dropped 
suddenly from 122 to 73, the P wave became upright, at first low 
tlien gradually increasing in height, and there was an immediate 
return to a P-R interval of 0.16 second (Fig. 3). Between the 
paroxysmal attacks of tachycardia the regular rhytlim was occa- 
sionally interrupted by a premature beat of junctional origin which 
showed the normal form of ventricular complex, except that it was 



Fig. 2. — (No. 210-5, lead II.) Electrocardiogram of Case I taken during a period 
of normal mechanism with acceleration. No subjective symptoms. The rate was 
107, P-R interval = 0.14 to 0.16 second. 


of diminished size (Fig. 4), The P wave was invert and followed 
tlie R wave by 0.1 second. The pause following the premature 
beat was almost compensator}^ Dming these premature beats no 
sounds were heard over tlie precordium and no pulse could be felt 
at the vTist. 

The second case described cannot be definitely classified. There 






242 iinAiU), sTK/Vuss: niirrinr KxiirmTrNG n-p intouvals 


arc several points in favor of tlic impulse formation being of lietero- 
gcnctic otbers in favor of a liomogcnctic origin. The nodal 
rhythm (leveloj)cd vhilc the patient was under ether anesthesia, 
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Fig 4. — (No. 210-lOa, lead II, film.) Electrocardiogram taken a few minutes 
after Fig. 3. A junctional premature beat is shown in which the ventricular com- 
plex is smaller than but of the same general conformation as that of the normal 
cycles, the P wave being invert and following the B. 

and neither the onset nor offset of the abnormal mechanism was 
observed. The clinical history of this case follows: 

Case II. — ^hlrs. M. W., aged thirty-six years, white; married; 
housewife. Admitted to St. Francis Hospital, service of Dr. H., 
January 2, discharged January 30, 1917. 

Chief Complaint. About fourteen months before admission 
patient had noticed gradually increasing general weakness, which 
became so marked that any effort caused extreme fatigue; she had 
been confined to her home during that period, spending most of 
the time in a chair or in bed. The weakness had steadily increased 
despite rest in bed and medical treatment. For two and one half 
years preceding she had noticed occasional weakness, but it had 
not been so severe. About eight months before coming to the 
hospital the patient tried to increase effort and took two 
walks of about 300 yards each; both were followed by a “fainting 
attack” similar to others she had had for the past sixteen years. 
These attacks always began with a feeling of thoracic oppression, as 
though there was a weight on the chest; patient’s lips and finger- 
tips became very cyanotic; a cyanotic lacework appeared over the 
skin; the hands grew cold; and patient became very dyspneic and 
weak. Because of weakness she had accustomed herself to lying 
dovm; she had lost consciousness only two or three times, and that 
many years before. She never had had convulsions, but attacks 


EXPLANATION OF FIG. 3 

(No. 210-10, lead II.) Electrocardiogram of Case I taken during a typical 
attack of paroxysmal tachycardia. The entire figure is of lead II, the three parts 
being taken in immediate succession. The end of the paro-xysm occurred wliile the 
camera plate w’as being raised for the taking of the third portion of the figure. 
The postparoxysmal pause was observed but not recorded. A period of about five 
seconds elapsed between the end of each third of the figure and the beginning of the 
succeeding tliird. The heart rate during the paroxysm was 122 with an R-P interval 
of 0.1 second. The rate after the paroxj'sm was 73 with a P-R interval of O.IG 
second. Note the similarity of the ventricular complex during and after the attack, 
except ns it is modified by the suporimposition of the invert P during the paroxysm. 
There is a progressive increase in the height of P immediately following the paroxj-sm. 
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ended with a "nervous cliill.” During tliese attacks, because 
of tlic dyspnea and w'cakness, patient lay in a semicomatose condi- 
tion, Ivnowing what went on about her, but unable to speak. The 
extreme dyspnea usually lasted from fifteen minutes to an hour, 
during which time there was gradual improvement. The weakness 
lasted two or three days. During these attacks, according to 
statement of husband, the pulse was usually "better” than between 
them; by this statement he means stronger and faster; it was never 
below 44 nor over GO, but usually irregular. The description of this 
irregularity is much like that of a premature beat, followed by com- . 
pensatory pause, while the description of the irregularity of pulse 
noticed between attacks is more like an actual "missed beat.” 
Pulse has been slow during the patient’s entire life, usually below 
GO. Last year, for one month, pulse is said to hai’c been constantly 
between IS and 25, and was noted on several occasions by her 
attending physician at these rates. She never has had palpitation 
nor edema. For years she has had slight unproductive cough, not 
increased with dyspnea. Her nervousness had been noticed for 
seven years; she became easily excited and had “internal quiver- 
ing,” followed by increased weakness and dyspnea. Frequently 
she had paresthesia of arms and legs, usually bilateral, but never 
any local paresis nor paralysis. The paresthesia usually lasted 
fifteen to twenty minutes, and was often, though not always, 
associated with dyspnea. Recently the feclmg of "pins and 
needles” had been noticed whenever the patient awoke at night. 
There was always dysmenorrhea; menses were irregular. The 
"cardiac attacks” noted above usually come just before or just 
after the menstrual period. Nycturia once; cliuria G to 7. No 
dysuria nor hematuria; chronic constipation; occasional gaseous 
eructation. For tlie past six months the patient had had an eruption 
on the face. 

Past History. Measles, mumps, and varicella as child. At the 
age of two years the left eye was injured and the sight of this e 3 'e 
was destroj'ed. Frequent attacks of tonsillitis until ten j'^ears ago, 
when they ceased. 

At sixteen years had the first “fainting attack,” similar to that 
described in present illness. These attacks had occurred about 
twice a year since that time, but more often since present illness. 
There had been frequent partial aphonia since girlliood. 

At nineteen years, she had a severe hemorrhage, but whether 
gastric or pulmonary was not knovm, and no details were obtainable. 

In 1911 she had left-sided dry pleurisy and a “nervous break- 
down,” because of which she was in a hospital for fifteen weete. 

For twenty years has had dyspnea on slight exertion (one flight 
of stairs) even between attacks. 

Occupational History. School teacher and supervisor for sixteen 
years until two years ago; since then has had household duties. 
She always worked very hard. 
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Family History. Practically negative. Married two years. Never 
pregnant. 

Physical Examination. Slightly built, poorly-nourished woman 
lying flat in bed in no discomfort. Sldn of left half of face showed 
many discrete and confluent dark red papules; only one papule on 
right side of face. 

Mucous membranes of good color; not cyanotic. 

Left eye showed internal squint; patient could only distinguish 
light with this eye. 

Oral cavity and tliroat negative, save for crowded teeth and 
dental work. 

Lungs were negative. 

Heart outline was small to percussion. R. B. D., 3 cm.; L. B. D., 
7 cm. from midsternal line in IV interspace. Apex felt in fourth 
space, 7.5 cm. from midsternum. Supracardiac dulness 4.5 cm. 
wide. Heart sounds were of good quality, regular except for a 
very rare “missed beat,’^ during which pause no sounds were 
audible over precordium. This pause was about twice the length 
of that between the regular beats. At pulmonic area a soft, blow- 
ing systolic murmm- was audible; not transmitted. P2 > A2 not 
accentuated. No thrills. Pulse was of fair volume and low 
tension; the walls of the radials were not sclerosed. Bate, 56 to 
63. Blood-pressure: systolic, 100; diastolic, 60. 

Abdomen: Negative. Knee-jerks: Lively. Extremities: No 
edema. 

Pelvic examination by Dr. Huggins revealed an infantile ante- 
flexed uterus and undersized ovaries. 

Laboratory Findings. Blood; Hemoglobin, 80 per cent.; red 
blood cells, 4,460,000; white blood cells, 7400. Morphology of 
reds and differential essentially normal. 

Urine: Negative. 

Phenolsulphonephthalein test: Sixty-seven per cent excreted in 
two hours. 

Wassermann (blood): Positive. 

Wassermann on husband’s blood negative (never received anti- 
specific treatment) . . 

Course. Temperature usually subnormal. 

Pulse varied from 40 to 126, usually between 40 and 70 with a 
tendency to remain at about 60. During most observations the 
pulse was regular except for the occasional presence of a long pause, 
during which no heart sounds were audible. The frequency of tliese 
pauses varied from day to day, sometimes recurring every few beats, 
at other times unrecognizable during a prolonged period of obser- 
vation. When the pauses were most frequent the pulse was slowest. 
The slowest rate observed by VTiters was 41, although the liusband 
is said to have observed a rate of 32 shortly previous to this time. 

January 20, under ether, patient had dilatation and curettage of 
uterus, with introduction of stem pessary by Dr. Huggins. The 



2 - 1(5 IIKMID, STllAUSS: UIIYTIIM EXlIiniTING U-P INTEnVAI^ 

pulse and blood-pressure findings at this time will be given in 
I Able 1. Pessary later came out and was reinserted January 27 
without ether. During stay m hospital patient complained of 
gcncrtiJ \\cukhcss like thut which held preceded udmissiou. She 
had several periods of paresthesia, as previously described, but 
objective examination at such times revealed nothing definite. 

The results of electrocardiographic examinations will be dis- 
cussed in the body of the paper. Patient discharged January 30, 
only slightly improved. 



Fia. 6. — (No. 308-11, leads I, II, III.) Electrocardiogram of Case II taken 
during a period of regular heart action. There is a slight sinus arrhythmia. Bate 
= 55. PS interval = O.ID second. 


On seven different occasions during the stay in the hospital, 
electrocardiographic examinations were made. On all these 
occasions, except while the patient was under ether, the electro- 
cardiograms showed a marked sinus arrhythmia, frequent 
auricular heart-block, and bradycardia (Figs, 5 and 6). The 
slowest rate obtained by electrocardiograph was 41, the longest 
R-R interval was 2.04 seconds. The P-R interval varied from 
0.16 to 0.18 second during tlie normal rhythm.j^^The P was 
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always upright in leads I and II and upright or diphasic in lead 
III. In the electrocardiogram taken immediately after the opera- 
tion, January 20, while the patient was still under complete ether 
anesthesia, tlie mechanism was different from that at any other 

I 
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was not known at once. For this reason the series is not so com- 
plete as it might be desired.- As soon as it was known there had 
been a shifting of the pacemaker the patient was again electrocar- 
diographed, but not until five hours after the preceding plate had 
been made. Meanwhile there had been complete recovery from 
the anesthetic. This latter group of plates showed a return to the 
normal mechanism, the P upright in all leads, P-~R interval 0.14 to 
0.16 second, the rate 63, with a slight sinus arrhythmia, but no 
evidence of sino-auricular block. All the deflections at this time 
were very small. The next electrocardiograms showed a return 
to the condition before the operation, a condition that persisted 
throughout all remaining electrocardiograms. 

A table of the pulse and blood-pressure readings on the day of 
operation may be of interest (Table I). There was a marked 
variation in the intensity of the systolic sounds over the brachial 
artery while blood-pressures were being taken during the operation. 
The intensity varied with the phases of respiration, being much the 
louder during inspiration. This phasic variation was most marked 
during early anesthetization, but it persisted throughout the period 
of etherization and for some time thereafter. 

We have already stated that the first case cited was of the hetero- 
genetic type. The fact that the paroxysms could sometimes be 
stopped by the patient either by holding the breath or by rapid, 
deep breathing would seem to indicate that the control of the 
extrinsic cardiac nerves was not entirely lost. However, as these 
effects were inconstant, we must beware of the post and ergo propter 
fallacy. The other criteria for the recognition of junctional par- 
oxysmal tachycardia, namely, rapid rate, sudden onset and offset, 
shortened, absent, or negative P-E interval, inversion of P, normal 
ventricular complex, and postparoxysmal pause were all present. 

In the second case neither onset nor offset was pictured or 
observed. From the pulse rates as given in Table I, because of 
the length of the intervals between observations, we cannot be 
certain whether or not the change was sudden. However, inas- 
much as the rate during the talcing of the electrocardiogram varied 
from 97 to 83, while there was a general tendency toward a gradual 
fall both before and after the electrocardiogram was taken, the 
supposition is that the change was not abrupt. The rate, although 
much more rapid than diu-ing response to the sinus pacemaker, was 
not excessively rapid when the electrocardiogram was being taken. 
However, it rtiay be presumed that the nodal rhj^hm was also present 
at an earlier stage of the operation when the rate was 120. From 
the data at hand we cannot determine whether the rhj’thm in this 
second case was of heterogenetic or homogenetic origin. However, 
as the latter origin is much the more common we favor the suppo- 
sition that the disturbance was of tlie homogenetic tj'pe in spite 
of the fact that the comparatively rapid rate is in favor of the 
former. 
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TAllLE I. 


.Inn. -JO. 1017. 
Tiiiir. 

9.00 A.M. 
9.30 

Syntolii', 

101 

Iliti'tolic. 

00 
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Notes. 

Before operation. 

Morph, sulph. gr. 
i; ntrop. sulph. 
KT. id- 

Ether begun. 

Partial anesthesia. 

Partial anesthesia. 

Complete anesthe- 
sia 

Dilatation of cer- 
vix begun. 

Curettage. 

Operation finished. 

Elcotroeardiogram 
taken; complete 
anesthesia. 

Patient removed 
from table. 

Patient in her 
room. 

Patient partially 
recovered from 
ether. 


Still drows}' from 
other. 


Completely recov- 
ered from ether; 
electrocardio- 
gram taken. 

Morph, bimecon- 
atc, gr. { s.c. 

Feeling comfort- 
able. 


The question of etiology is an interesting 
equire'eonsideration. Thus Patient had^been 

lermic of morphin' (gr. and a^ropin tto ) W)i^ . to 
Sization Js begun. .We know of - «bser^^ti^ m rega^ 
norphin administration m connection '' ob^/ case is 
ihifting of the pacemaker to the ^ ^.^s able to 

lifferent wth regard to atropin. Thus, W s 
mdal rhythm by .vagus ^^rniulation m ^ 

•eceived preliminary injections o . i tion was applied eight 
muld usually be obtained only w en electrocardio- 

to twenty minutes after the mjection. ^ ^^ter the injection, 

gram was taken one hour and Jo^y rate noted m 

and but twenty " r? ^iSSng of pacemaker was not 

Table I. This suggests that the shitting oi y 
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the result of the morphin-atropin injection alone. Furthermore, 
the administration of the morphin-atropin mixture is a routine 
measure preliminary to operations in St, Francis Hospital, and no 
other cases of nodal rhythm have been observed by us over a 
series of 21 cases in which electrocardiograms have been taken 
during anesthesia. That asphyxia is capable of causing a shifting of 
pacemaker to A-V node has been shown by Leivis, White, and 
Meakins® who induced nodal rhythm in cats bj’’ this method. 
However, since our patient took the ether well and at no time 
showed any signs of asphyxiation we must look further for the 
cause of the changed mechanism. Wilson® cites 3 cases in which 
forced respiration caused the pacemaker to change from the S-.4 
to the A-V node. As the respirations were increased under ether 
administration this forcing may have been a partial factor in the 
changed mechanism. However, the data is too scanty to permit 
of definite conclusions being drawn. The effect of the ether itself 
is not fully known, but our other cases show that, at least, it is not 
commonly a cause of A-V rhythm. 

In most cases of nodlal rhythm the P is invert; but its inversion 
is not an essential characteristic. Thus Meakins’® has shown 
that the P wave may be polyphasic, and that in only 8 of his 9 
experiments did the auricular complex begin with a downstroke. 
Lewis and Allen” have described a case of premature beats arising 
in the A-V tissues in which case the P wave was upright and of 
normal contour; from this fact, together with the varying P-R 
intervals, they conclude that the auricles were responding to the 
normal pacemaker while the ventricles were responding to an 
impulse arising low in the A-V bundle. This case, however, is 
not analogous to ours. In our first case the P wave was invert; 
it v'us upright or diphasic in our second. We believe that both 
are true cases of nodal rhytlim, the auricles and ventricles both 
responding to the new pacemaker. 

Wilson divides each of his previously mentioned types of nodal 
rhythm into three subtypes dependent upon the origin of the 
impulse: (1) those with a shortened P-R interval, P-R 0.1 
second or less ; (2) those in which the P-R interval is absent, P-R 
equals 0; (3) those in which the P-R is negative, that is, changed 
to an R-P interval. The origin is supposed to be progressively 
lower in the auriculoventricular tissue in types 1 to 3; the latter 
is the lowest and also clinically and experimentally the least common. 
White*® believes that an R-P interval may be due either to a low 

* Tho Susceptible Region in A-V Conduction, Heart, 1914, v. No. 3, 289-298. 

5 Three Cases shonang Changes in the Localization of the Cardiac Pacemaker 
Associated with Respiration, Arch. Int. Med., 1915, -wi. No. 1, 86-97. 

'“Experimental Heart-block, with Atrioventricular Rhythm, Heart, 1914,. v. No. 

3, 281-288. 

“ An Instance of Premature Beats arising in the Auriculoventricular Bundle of a 
Young Child, Am. Joun. Med. Sc., 1913, cxlv. No. 5, CG7-071. 

'“A Study of A-V Rhythm following Atiricular Flutter, Arch. Int. Med., 1915, 
xvi, No. 4, 517-535. 
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position in tlic yl-F tissues or to resistance in the auriculonodal 
junction or to both together. liering,*’ liowcver, has shown that 
the greatest delay in conduction through the junctional tissues 
occurs in the node of Tawara. The general belief is that with an 
R-P interval the origin of impulse is in or below the node. In both 
the cases we have described in this paper there was an R-P interval 
indicating a low origin in the junctional tissues; likewise, in both 
cases the ventricular complexes were unchanged, except for, modi- 
fication by the superimposition of the P wave, indicating tliat the 
impulses originated above the division of the main stem of the His 
bundle. 

The slow rate of the sino-auricular rhythm in the second case is 
interesting in conjunction with the case of junctional paroxysmal 
tachycardia described by Lewis, in wdiich the rate between attacks 
V’as usually about 50, with an occasional rate as low as 37. In 
regard to that case I^ewis said that the slow rate occurred during 
a “sinus , arrhythmia.” Although the published curves do not 
show a sino-auricular block, we are led to question whether such 
a block were not occasionallj' present as in our case. 

Ej^stcr and Meek*"* have shomi that the average rate of rhythmic 
discharge of the auriculoventricular tissues in dogs is about 67 .per 
cent, of that of the sino-auricular node; in cats the relationship is 
closer but the rate is still .below that of the S-A node; in man the 
automatic rhjthmicity of the nodal tissues is likendse lower, than 
that of the normal pacemalver. Hence, TOiite suggests that when 
tlie rate of a nodal rhythm is rapid, that rapidity indicates more than 
a mere depression of the sino-auricular node; it indicates stimula- 
tion of the auriculoventricular tissue. The fact that the rates 
during nodal rhji:hm in both. .of our cases were high compared 
with the rates during the normal mechanism points therefore to 
some abnormal stimulation of the new pacemaker. 

SraniARV. Two cases are presented in which electrocardiographic 
study showed the development of transient nodal rhji;hm. The 
first case exliibited junctional premature contractions and tjqiical 
attacks of paroxysmal tachycardia such as had extended oyer a 
period of twenty years; the second presented marked sino-auricular 
block, and under ether anesthesia tliere developed a paroxysm of 
auriculoventricular rhythm. 

During the paroxysms of abnormal rliythm there was^ presen 
in both -cases an P-P , interval indicating an origin of impulses 
low in the conduction tissues. The comparatively rapid ra es 
during the parexj^sms of auriculoventricular rhytlim sugges an 
abnormal stimulation of the junctional tissues. 


» Nachweis, dass die Vergogemng der Erregunpuberloitung zmsohen Vorhof ^d 

Kammern des Saugerthierherzens im Tawaraschen Knoten erfolgt. Arcfl. . 

Phvaiol., 1910, oxxxi, 379-401. . , ^ Trr,r.Tilqp VII 

Experiments on the Origin and Conduction of the ar 
Sinoventrioular and Sino-auricular Heart-block, Arch. Int, Me ., . 

117-139. 
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PATHOGENESIS OF INFANTILE SCURVY; AN HYPOTHESIS.* 

By H. J. Gerstenberger, M.D., 

PHOFESSOn OF PEDIATPJCS, TVEBTERN RESERVE MEDICAL BCBOOL, CLEVELAND, OHIO. 


I. Etiology, Originally infection and toxemia played prominent 
parts in the theoretical etiology of scurvy, but during the past two 
decades there has been practically universal agreement among 
individuals working on the problem of scurvy that it is not due to 
an infection or to a toxemia, but to the destruction of some sub- 
stance in the diet whose presence is necessary to prevent the 
development of the characteristic scorbutic symptoms. However, 
during the past year Jackson and Moody®® reported observations 
which, according to McCollum,^^ are suggestive of the presence of 
a toxic substance of bacterial origin injuring the bloodvessels, 
McCollum^^ himself very recently stated that he is convinced that 
guinea-pigs on a diet of oats and milk suffer from scurvj'- because of 
the constipating character of the diet, I personally doubt, however, 
whether McCollum’s guinea-pigs had only scurvy, as he character- 
izes his animals as having badly swollen joints and hemorrhages of 
the gums. These symptoms in the experience that I have had with 
some 150 scorbutic guinea-pigs during the past year and a half do 
not seem to me to be characteristic enough to permit a diagnosis of 
scurvy. It has been my experience, both in guinea-pigs fed accord- 
ing to the direction of Holst and Frdhlich^’' on the one hand and 
Jackson and Moore^® on the other, that the animals fail to show what 
I should wish to call hemorrhages of the gums. This experience 
coincides with that of Holst and Frohlich,^^ who did not find in their 
pigs hemorrhages of the gums as we see them in the human being. 
They did find, however, that the molar teeth became loose and were 
readily extracted. It seems to me probable that the beneficial 
results which McCollum and Pitz obtained by liberally dosing their 
guinea-pigs with liquid petrolatum will more readily fit into the 
clinical, therapeutic and pathogenetic picture of rickets or pseudo- 
rickets, as we know them at the present moment, than of scurvy. 
As Hart states, it is impossible to know without a microscopic 
examination of the bone whether in scurv}^ cases showing swellings 
that resemble those seen in rickets only one disease or both dis- 
eases are present, I thinlv, however, that this statement of Hart’s 
may in certain cases be modified by the roentgen rays. Aside from 
'McCollum and. Pitz and Jackson and Moore, most men, such as 
Funk,” Vedder,®® Braddon and Cooper,® Holst and Frohlich,®^ 
Schaumann,'*^ Hart,'® '® ” Hess,'® -- Frohlich,'® Furst,'" Budd and 

* Read at the meeting: of the American Pediatric Society, UTiite Sulpliur Springs, 
W. Va, 
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Busk,'^^ and others, are of the opinion that the disease is a “defi- 
ciency”_discnse, due to an absence or inaction of one of the so-called 
“vitamincs,” “acccssorj' growi;h factors,” or one of the known food 
constituents,” 

II. Clinical Picture. The clinical picture of scur\y has been con- 
trolled until reccntly by two symptoms, namely, hemorrhages into the 
bones and tissues and rarefaction and swelling of the osseous system. 
In 1914 Darling,** liowcvcr, in his articles on “The Pathological 
Affinities of- Beriberi and Scur\y,” called attention to the distinct 
similarity between scur\y and beriberi in the production of some 
sjnnptoms. He pointed out the presence in scur\'y of e,xaggerated 
reflexes, tachycardia and dilatation of the heart. On microscopic 
examination he found fatty degeneration of the heart muscles and 
also degeneration of the vagus, while the other heart nerves were 
free from any lesion whatsoever. According to Lesage,” he and 
various other French authors as early as 1900-8 recognized the 
hj^percsthctic form of scur\y which at times was clinically negative 
in every other respect and was diagnosed by its prompt response 
to antiscorbutic treatment. At the beginning of this year Hess- 
reported similar findings. So at the present time we liave, from a 
clinical stand-point, sjonptoms that are referable to changes in the 
bloodvessels, in the osseous system, the nervous system, and the 
muscular system, 

III. P.ATHOGENESis. Hart ” ” states that while on the one 


hand there is no doubt as to scurvj’- being a disease sui generis, yet 
there is, on the other hand, no settled opinion as to whether one and 
the same agent or process is responsible for the changes in the bones 
and the bloodvessels or whether they are due to different agents or 
whether they are interdependent upon each other. But it has 
seemed to me, in view’ of the known data regarding the pathologj’, 
chemistry and sj’mptomatologj' of scurvy on the one hand, and 
regarding the important function played by calcium in bone grow’th, 
nerve conduction, vessel sealing, and cell permeability on the other, 
that all of these different system symptoms might be explained on 
the common basis of an interference with one or more of the normal 
functions of calcium and its physiological anion in the osseous 
system, vascular system, nervous system, muscular system and 


probably other systems. 

So I have imagined the follow’ing: ■ 

1. That all of the sjmiptoms of scur^y as w’e know’ them today 
may be explained on the common basis of a primarj’ or secondary 
interference with one or more of the normal functions of calcI^^ 
alone or in conjunction wdth its physiological anion, a, condition 
which I am pleased to call a partial defmicfioning of calcmvi ana ns 
physiological anion. The work of Heubner^ and Lipschutz, 
namely, show’s that for the ascorbutic development of the osseous 
system the presence of phosphorus in sufficient quantity is necessarj . 
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2. That in scurvy as we see it occur in infants this defunctioning 
is caused by a substance produced through a break in the metabolism' 
of carbohydrates, whatever their original source may be.^- 

3. That the break in carbohydrate metabolism occurs, as already 
suggested by Funk,^^ Braddon and Cooper® and others, as a result 
of the absence or inactivity or relative insufficiency or inadequacy 
or some physicochemical substance or “vitamine” essential to the 
establishment and performance of normal carbohydrate metabolism, 
possibl}’’ in the role of a catalyzer, as suggested by Schaumann,^^ as 
quoted by Holst and Frohlich.®^ 

4. That the defunctioning substance produced as a result of the 
break in the metabolism of carbohydrates due to a disproportionment 
between the carbohydrate supply on the one hand and the “vita- 
mine” supply on the other, possibly is oxalic acid or some other 
agent that has a similarly strong affinity for calcium, and that after 
combining with calcium is soluble with similarly great difficulty. 

There is, to my knowledge, no function whose perfect operation 
depends solely upon the presence and actions of only one and the 
same factor, and there is also, to my knowledge, no disease that is 
produced in every instance by the action of only one and the same 
factor. 

A normal function can be pictured as an intact circle of links, and 
an abnormal function or disease has a circle of links broken in one 
or more of its linlcs. Various and numerous circumstances and 
conditions will determine the link or links that usually break and 
produce a disease in a given environment, but occasionally in the 
same environment an entirely different link will break and, in 
consequence, just as successfully make impossible the performance 
of the same function in a normal manner and just as successfully 
develop the same disease, at least in its more important s.>Tnptoms. 
Clinically the abnormal function may present itself to us in both 
instances in exactly the same picture, but it also is possible that the 
picture be different in some particulars while the same in others. 

A good example of this in experimental scurvy has been given by 
the work of Heubner and Lipschiitz referred to above. These 
authors fed dogs on a phosphorus-low diet and produced lesions, 
which, according to Schmorl,^® are identical with the most 
characteristic lesions found in classically scorbutic bones, and yet the 
scorbutic bone lesions that we see in infants are often produced in a 
child on a diet whose phosphorus content is high rather than low, 
and in this latter instance, simply because, in all probability, for one 
reason or another, the phosphorus is prevented from performing its 
normal function in bone growth. This work of Lipschiitz and Heub- 
ner, I believe, proves that phosphorus, at least so far as normal bone 
grovi;h is concerned, is just as necessary as is calcium, and so I think 
that one can readily agree with the statement made by h'lasslow,^’ 
quoted by Baumann and Howard,® namely, that in the pathogenesis 
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of the (hsturhaiircs of the osseous system phosphorus plays a distinct 
role. \\ licther pliospliorus joins cjilcium in a similar fashion in the 
function of scaling vessels or conducling nerve impulses, so far as the 
clinical jiieturc and lesions of scur\y arc concerned, is another 
question wliich cannot he answered at this time. 

In connection with the work of Jleuhncr and Lipschiitz it should 
be stated that Walter Ixib” is of the opinion that the presence of 
phosphates is necessary* for nonnal glycolj-sis. However, as the 
sick dogs of Ilcubncr and Lipschiitz gained decidedly in weight 
while they were producing their own lesions it would seem, to say 
the least, that even the small quantities present in the diets of the 
dogs were suflicient to meet the glycoKi,ic phosphorus needs of their 
bodies. 


That calcium, however, has a distinct function to perform in the 
.scaling of vessels and nerve conduction there ciin be no question, 
as the work of many authors shows. Chiari^ lias proved that saline 
cathartics act b.y increasing the permcabilitj' of the vessel wall by 
binding with their calcium and so extracting it from them. In 
another study it was ]iossiblc for him and Januschke," by a proteetive 
injection of calcium, to ])rcvent the formation of an exudate on the 
conjunctiva of a rabbit into whose eye a drop of mustard oil was 
dropped. Overton,'*' quoting Ilcrbst, states that the sealing sub- 
stance in the tissue c*ells of certain animals is loosened by the removal 
of calcium and tightened by the readministration of calcium, and 
Januschke" was able to prevent the appearance of the usual and 
characteristic pleural exudate in iodin poisoning in dogs by the 
giving of calcium. Sir A. E. Wright'^ also found that calcium 
could prevent the development of certain urticarias, and he was 
inclined to attribute this beneficial effect of the calcium to the 
increased coagulability of the blood produced by it. Chiari and 
Januschke" took up this point and proved that the A^essel-sealing 
function of the calcium was not the same as the one it performed 
in the coagulation of the blood; in other words, that it could per- 
fonn the one without performing the other. These authors proved 
this by injecting hirudin into a rabbit that had been pretreated vdth 
calcium. Two hours later mustard oil was dropped into the eye and 
no exudate resulted, even though the,coagulation time of the blood 


w'as kept distinctly below nonnal by the liirudm. 

Hess'® has shovTi that infants wnth scur\y show on the one hand a 
practically normal coagulation time, and on the other an increase 
permeability 'of their vessel walls as tested by the capillary tes . 
mile; as Hess states, this test is not pathognomonic of scun'j^ as 
it occurs in many other conditions, yet it seems to me t la i 
apparently constant presence in a marked form in scury maKes 
it speak for the existence of an increased penneability ot tlie vessel 
walls in scurvy. Holst and Frohiich^^ 'fed thejr giimea-pigs calcium 
in' differeiit forms vdthout ' getting any beneficial effect. I^ikemse 
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Ingier^s did not succeed in checking the development of the scorbutic 
phenomena in pregnant guinea-pigs by adding phosphorated cod- 
liver oil to the diet, and Hess^® reports the same negative results with 
infants. I also have given large doses of cod-liver oil with tricalcium 
phosphate to a florid case of scurvy absolutely without any bene- 
ficial effect (5 c.c. of cod-liver oil containing 20 per cent, tricalcium 
phosphate, twice daily for eight days). So that it is clear that the 
lessened permeability of the vessel wall in scurvy is produced in a 
manner that, in some particular at least, is different from that operat- 
ing in the experiments carried out by Chiari and Januschke® ’ 
and others.32 Nevertheless, it is true that the vessel walls in scurvy 
are more permeable than normal, and also that calcium plays an 
important part in sealing the vessels, and so, in view of the additional 
fact that a disturbance in the calcium metabolism exists in scurvy, 
it still would seem possible that somehow an interference with the 
vessel-sealing function of calcium is responsible for the increased 
permeability of the vessel walls in scorbutic infants. 

Chiari and Frohlich® have further demonstrated that the autono- 
mic nervous system is stimulated by the removal of calcium. This 
removal of calcium was produced by oxalates, and Januschke^^ 
showed that calcium antagonized this action of oxalates. H. H. 
Meyer, in a short address referring to the work of the just-men- 
tioned authors, states, "Our experiments prove two things: (1) a 
sedative action of the calcium on the vegetative nerve apparatus, 
and (2) a lessening of the permeability of the vessel wall.” 

Burridge,^ in his very important experiments " On the Localization 
of the Calcium and Potassium Salts Concerned in the Mediation 
of the Action of the Vagus Nerve on the Heart of the Pi’og,” 
definitely has found that "calcium salts are essential to complete 
passage from the preganglionic nerve fibers to the heart ganglia 
and that potassium salts fa^w the action of the teiminal structure 
concerned in vagus action.” He also states that the calcium salts, 
mediating the action of the vagus nerve on the frog’s heart, form an 
integral part of the structure, whatever it may be, on which the 
nicotin acts. He furtlier quotes the work of Chiari and Frolilich, 
Meyer and Janusclike, mentioned above, and that of Elliot,** who 
pointed out certain analogies between the sjmapses of the autono- 
mic nervous system and the nerve endings of skeletal muscles. 
So these experiments also prove not only that calcium has an impor- 
tant function to perform in the transmission of nerv^e impulses, but 
that its defunctioning can produce sjnnptoms such as we see pre- 
sented in the heart and in the nervous systems of patients ill with 
scurvy and beriberi. Finally, it is well to call attention to the 
extremely important work of Jacques Loeb®“ “ ^ and his co-workers 
regarding the function of calcium and other salts in cell perme- 
ability and irritability. He has proved®^ for calcium that the two 
functions are not the same and that in order to perform one 
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certain conditions must be diflerent timn arc present for the opera- 
tion of the other. 


None of the cases of scur\7 that I personally have seen have shown 
a hypcrexcitability to the galvanic current, and none of the cases 
of spasmophilia that I have tested have shown an increased per- 
meability of their vessel walls, proving that while in each. case there 
is a disturbance in the function of calcium, yet the clinical reaction 
to the same tests may be entirely dilfcrcnt in each case. Of course, 
cases will be, or possibly have been, observed that show signs both 
of scurvy and spasmophilia. 

Additional and important insight into the pathogcne.sis of the 
disease under discussion has been obtained by the observations 
of Lust and Klocman” on the one hand and through those of 
Balirdt and Edelstciid on the other. The former found in studying 
the metabolism of a marked case of scurvy in an infant that during 
the active stage of scurvy there was a retention of the minerals 
inv’cstigatcd bj' them, namel3% calcium, phosphorus and chlorin, 
cspcciallv' that of the calcium, and that during the convalescent 
period of the same case there was a negative balance produced by an 
excessive excretion of the same salts, and finally that in the stage of 
healing, while the total ash and phosphorus balances were posi- 
tive, the calcium balance remained still negative This discovery 
Lust and Klocman finds corroboration in the microscopic and 
roentgenologic stud.v of scorbutic bones. As is well known, Hoff- 
mann,-® Schmorl,®® and other pathologists have described the 
presence of an increase rather than a decrease of the preparatory 
zone of calcification. Hoffmann^® even speaks of a calcium 
congestion, and Friinkel,® with the roentgen raj-s, first called 
attention to the presence of the more or less broad, white line at the 
junction of the epiplysis and diaplysis of the long bones, and showed 
that this line disappears extremelj’' slowly and is, as a matter of fact, 
still present when othenvdse from a clinical stand-point the child 


seems perfectly well. 

Balirdt and Edelstein,* however, in the chemical analysis of bones 
from a marked case of scurvj’-, made discoveries which at the first 
glance seem to contradict those of Lust and Klocman.^ Instead 
of showing an increase in the calcium and phosphorus content of the 
bones, as one might have expected from the findings of Lust and 
IQocman, they found a distinct deficit in calcium and phosphoric 
of the bones and muscles, with an increase in the water-content and 
possibly also in that of sodium and potassium. They also believe 
that the sodium and potassium of the liver and kidney were some- 
what decreased while the calcium content of these organs w-as normal 
if not above normal. These authors state that their findings woim 
indicate that the kidney and the liver, on the one hand and the bon 
and muscle on the other, take opposite positions in . 

metabolism. They are not so sure as to the application of this state 
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ment to phosphorus, as it was found normal in all of the internal 
organs examined and also in the muscles. 

Although the two findings of these two groups of authors seem to 
contradict each other, yet it seems to me perfectly possible that they 
do the opposite. The microscopic picture of scorbutic bones shows 
an increased deposition of calcium along the epiphyseal line but an 
increased porosity in the rest of the bone, especially in the diaphysis. 
This histological picture corresponds, as already stated above, with 
the roentgenologic, and I should think it perfectly plausible to 
assume that this condition is produced by a continuance of the 
normal function of bone resorption and a synchronous breaking- 
down of the normal function of bone development. That this latter 
in scurvy is not due to a dfeficiency in calcium is clearly proved by 
the miscrocopic picture and the roentgenological pictures which show 
an increase in the layer of calcification at Frankel’s line. In other 
words, while there is a certain amount of calcium being deposited 
at the part of the bone at which endochondral growth takes place 
under normal conditions, there is, nevertheless, in all probability 
not as much calcium in the whole bone at a certain advanced stage 
of scurvy as there would be in the normal, because in the first place 
the bone has ceased to grow either entirely^® or at any rate not as 
markedly as under normal conditions, and in the second place the 
normal process of resorption is going on, producing a rarefaction 
and brittleness, with consequent loss of material. So it should be 
perfectly possible to find in the same child (1) an excess of caleium 
at the end of the bone in Frankel’s white line, (2) a reduction in the 
amount of calcium in the bone as a whole, such as Balirdt and 
Edelstein found, and (3) a positive calcium balance, such as Lust 
and Klocman found, if but one thing happens, namely, that for some 
reason or other a holding down of calcium occurs in other parts of 
the body besides in parts of the bones. That there can be such a 
retention is indicated by the experience of Lust and Klocman, and 
even by the findings of Bahrdt and Edelstein themselves, who 
found a relative increase in the calcium content of the liver and 
kidney. An observation which I had occasion to make in a scor- 
butic child during June, 1916, also speaks in favor of a salt retention 
during the active stage of the disease. This child showed a marked 
difference between the water excretion by the kidney during the 
active and during the convalescent stages of the disease. 

The chart below gives the details and shows that there was 
during the active stage a marked reduction in the amount of water 
excreted by the kidneys, which was not accompanied by a net 
increase in weight or by any significant change in the stools. 
Neither was there an influential change from the normal in the 
temperature chart, and the outside temperature was distinctly 
lower than it was during the stage when orange juice was gi\'en. 
The giving of orange juice markedly increased the urinarj^ output 
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from 20 per cent, of the intake to 40 per cent., even though at this 
time the outside temperatm’e was distinctly higher (14.1° F.). 
And in the face of this increased urinary excretion the infant made a 
net gain in weight, showing, just as the general appearance of the 
infant did, that the body was again working in a more normal 
fashion. Surely the simplest interpretation that can be given to 
this observation of decreased water output by the kidneys is a 
retention of salts by the body, either as a protective measure or 
simply as a result of hindered salt excretion, and that the water was 
given off mainly bjrway of the lungs. 

Tliis finding seems especially significant in view of the fact, as 
can be seen from the chart, that the giving of potassium citrate 
had only a little effect upon the urinary excretion. The amount of 
urine passed within twenty-four hours, however, notwithstanding 
the increase in outside temperature, was somewhat more increased 
by the giving of large doses of sodium citrate, and both in this case 
and in another it was observed that there also was a distinct but 
temporary improvement in the general condition of the scorbutic 
child after the administration of this salt; so marked was this in the 
one instance that the gums became distinctly reduced and pale, 
only, however, to get worse again in the face of the continued 
administration of the drug. The general behavior of the child im- 
proved within twenty-four hours, the gums were pale and decidedly 
reduced after 3 x 24 hours, and after remaining so for an additional 
2 X 24 hours became abruptly worse again without any change in 
the therapy having been instituted in the meantime. 

This same decrease in urinary excretion in the water output by 
the kidneys seems to occur in guinea-pigs getting scurvy on a diet 
of oats and water, for frequently I find in my notes the observation 
recorded that the sawdust pens of these animals at about the second 
week of the disease were especially dry and clean, and since having 
made the above-described observation in the infant with scurvy I 
have had occasion to ask four mothers of scorbutic infants regard- 
ing this symptom, and they all state that the baby “did not wet 
nearly as much since it had been sick as it did when it was still well.” 
If this observation is confirmed and found to be present in most 
cases of infantile scurvj'^ it will represent an addition to the clinical 
symptomatology of scurvy.* 

Very recently Bauman and Howard- in their stud}'- of the mineral 
metabolism of normal and scorbutic guinea-pigs, reported findings 
which are in contradiction to those reported by Lust and Klocman 


* Since this article was presented, A. F. Hess (Infantile Sem-v'j’: V. A Study of 
Its Pathogenesis, Am. Jour. Dis. Cliild., 1917, xiv, 337) has expressed the opinion 
that the increased pouring out of water bj' the kidneys after the administration of 
orange juice was due to a simple diuretic effect of the orange juice. However, from 
the experience obtained in tliis case with the administration of large doses of potas- 
sium citrate, wliich is the classical diuretic and much more effective than sodium 
citrate, it would hardly seem that Hess’s interpretation were correct. 
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for their infimt. They found, namely, that all of tlic elements 
except inagnesiinn and chlorine, showed a negative balance during 
the scurvy period. 

Ihcre can be no question that clinical experience with infantile 
scurvy points strongly to the carbohydrate high foods, everything 
else being equal, as being the most prominent factors concerned in 
the production of the disease. As already stated, Funk'^ and Braddon 
and Cooper^— the latter for beriberi— believe that the greater the 
amount of carbohydrate content of the food the greater will be the 
amount of “vitamine” required to keep up a normal carbohydrate 
metabolism, and the sooner the body sujipl^' of “vitamines” will 
be exhausted, especially if by various means, principally by heating, 
the “vitamines” prc'sent in any food are made useless. 

At the time when Braddon and Cooper’s’’ article appeared I had 
occasion to secathirtcen-months-old infant in a .state of malnutrition 
and ill wth a distinct clinical scurvy. This infant had been fed on 
various kinds of foods since its second month, but during the three 
months previous to his coming to me he had received, according 
to the mother, nothing but raw milk diluted with water, together 
with enormous amounts of Mellin’s Food (sixteen heaping table- 
spoons). I questioned the mother carefully as to the manner in 
which she had wanned the bottle and how she had prepared the 
milk, but could only come to the conclusion that she had not warmed 
the bottle difi'erentlj' than is desirable. This made me feel at the 
time that this infant represented a counterpart to Braddon and 
Cooper’s pigeons, and I still think so. 

In this connection the experiments of Mayer*’ and Hildebrandt’" 
are very suggestive, as these authors were able to prove a breaking 
down in the oxidation process of sugar in animals after having 
administered e.xcessive doses of carbohydrates. And what is more, 
they have proved that under these circumstances at least a certain 
part of the oxidation of glucose stops with the production of oxalic 
acid, an acid wliich, as is well known, has an enormous affinity for 
calcium and with it forms a salt that is soluble with great difficulty. 

However, all of the sjmiptoms produced by these authors and 
others, such as Chiari, Chiari and Frohlich, and Januschke,’®”* b.v 
binding calcium through the administration of oxalic acid could be 
prevented or, at any rate, modified and lessened by giving calciim 
in sufficientlj'' large doses, an e.xperience that has not been met ■mth 
in cases of scurvy that have received calcium and cod-liver on m 
seemingly adequate doses — ^Hess,*® Ingier,“ and H. J- G. (see pa^ 
257). And then, as Sedgvdck has shoum, newborn infants excrete 
within twenty-four hours a much larger amount of oxalic acid than 
do adults, and give evidence of no condition that can be compare 
with any of the knovm symptoms of scurvy. 

So that while there are many clinical and experimental data tnar 
seem to speak strongly against the assumption that oxalic acia is 
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responsible for the defunctioning of calcium and its corresponding 
physiological anion, it has nevertheless seemed worth while to me to 
try to settle this question by resorting to every means possible to 
try to find oxalic acid present in cases of scurvy as a calcium fixer, 
because not only would its presence explain the production of the 
various symptoms described in the earlier part of the paper as a 
result of defunctioning calcium and its physiological anion in the 
bones, the vessels and the nervous system, etc., but also the rapid 
and marvelous disappearance of the symptoms just mentioned by 
the oxidation of oxalic acid in the presence of the physicochemical 
substance or “vitamine” necessary for normal and complete oxida- 
tion of carbohydrates and through its consequent primary release 
of calcium and its secondary release of other salts. 

And it seems to me, in the face of the adverse experimental data 
mentioned above, as if, after all, oxalic acid could be responsible 
for the defunctioning of calcium and its physiological anion, if we 
assume that the production of the oxalic acid and its binding with 
calcium occurs within certain cells themselves, or in tissues that are 
poorly supplied with blood and Ijonph vessels, such as cartilage, 
both places where the solution of a salt like calcium oxalate would be 
distinctly less readily accomplished than, for instance, in the blood 
stream itself. 

That the conditions for salt solubility in a given tissue system 
or, in other words, its fluid inflow and outflow, and the extensiveness 
of the system also may be a factor of decided importance in the 
production of the type and behavior of the different clinical, histo- 
logical and chemical sjonptoms of scurvy, seems probable from a 
consideration of the location of the lesions in the vessels and in the 
bones. 

It is certain that the most marked changes occur where bone 
growth is relatively greatest and Avhere at the same time the blood 
supply is relatively smallest. So in the lower extremities the more 
severe lesions are located in the neighborhood of the knee, and in the 
upper extremity in the neighborhood of the vTists and shoulders, 
all parts of the extremities lying in the opposite direction of the 
nutrient artery. Then, the lesions limited to the vessels all clear 
up much more rapidly than those occurring in the bone, and in the 
bone again the lesions last to disappear are those in the region of 
Frankel’s white line, surel}’’ a part of the bone whieh has less blood- 
vessels than that near the periosteum, a fact that also can well 
explain why Frankel’s line persists much longer than any othsr one 
sjunptom of scur\y. 

From the close dependence of the severity of the vessel lesion 
on its proximity to growing bone, one might believe that the 
substance which defunctionates calcium and its physiological anion 
is produced solely by the bone cells, the osteoblasts, and that tlie 
vessel lesions are produced by the A'essel cells coming into contact 
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itli^ this agent during its passage in the blood stream. But the 
published accounts of hypere!5thetic cases such as were described by 
^sogc^’ and of cases showing hematuria as the only symptom, make 
it more probable that cells of different systems may not be able 
to entirely oxidize carbohydrates in a normal manner. It also may 
bo possible that the liematuria may be produced as a result of a 
change in the chemical form of the attacking agent during its excre- 
tion b 5 ^ tlic kidnc 5 ''s, aitliougii this docs not seem plausible for other 
reasons. So taken all in ail it docs seem as if various cells, some 
for hereditary and some for acquired reasons, first break dorni and 
more completely than other cells in the performance of their carbo- 
hydrate metabolism and consequently show clinically recognizable 
signs of scur\y, either alone or in advance of cells located elsewhere. 
That, however, all vessel lesions in their entirety arc not due solely 
to the breakdonm of the carbohydrate metabolism of their omi cells, 
would seem to be true from the close connection c.xisting betiveen 
the severity of the blood^•cssel lesions on the one hand and of their 
proximity to the bones on the other. This is most beautifully 
demonstrated by the lesions occurring in the gums only wlien the 
teeth arc erupting or have erupted; in other words, at a time when 
the alveolar periosteum is verj' active and when the gums have 
become finnly attached at the neck of the tooth to the tooth and to 
the pcriosteiun. 

Also periosteal bone formation is a mucli more vascular process 
than cndocliondral bone formation is, and tliis further explams 
the presence of tlie greatest hemorrhagic lesions along the peri- 
osteum. 

At the present moment, however, I do not find myself in a position 
definitely to state that oxalic acid is or is not the defunctioning 
agent responsible for the production of the clinical symptoms of 
scuiAy, even though I have diligently and persistently tried to prove 
its presence for more than twelve months. However, I expect to be 
able to report within the very near future. 

It may be that another substance may be responsible for the 
clinical S3’’mptonis of this disease, but if this is so then it seems to me 
as if it must have the same poAvers regarding the defunctioning of 
calcium and its physiological anion that oxalic acid has, and the 
same modus operandi, ^ _ 

It is also possible that the defunctioning of calcium and its 
physiological anion does not occur through the action of the kind of 
substance indicated above or within the cell, or solely within the 
cell, but that it occurs in the cell membrane, at least partly so, and 
there, via the same or another modus operandi, affects the ceil 
permeability in a manner as suggested by the interesting and im- 
portant exTeriments of Jacques Loeb.^= The obsen^ation made 

in the tw^o scorbutic infants _ after the administration ot sodium 
citrate might be interpreted in this manner. 



gerstenberger: pathogenesis of infantile scurvy 265 


Observations made by me in experimental work with a scorbutic 
infant and with pigeons ill with polyneuritis* make me feel that 
in all probability we shall find that the defunctioning agent is 
produced as a result of a broken-down carbohydrate metabolism 
due to a disproportionment vdthin the cells between the carbohy- 
drate supply on the one hand and the physicochemical substance, 
the so-called “vitamine/’ grovi;h factor or known substance on the 
other. 

These observations have shovnn that there is an immediate, dis- 
tinct and marvelous change produced in the pigeons ill with poly- 
neuritis by the administration of yeast, and in the scorbutic child 
by the administration of orange juice in the respiratory quotientf 
that can only be interpreted as indicating an immediate and marked 
rearrangement and readjustment in some knovm or unknown oxi- 
dative process of the body. 

This observation is an added argument against the assumption 
of McCollum and Pitz,^^ that scurvy is produced in guinea-pigs as a 
result of constipation. Before any orange juice can possibly get 
down to the large intestines a definite and distinct change can be 
registered by the respiratory apparatus. And then constipation is 
not a part of the clinical picture of scurvy, as it does not occur with 
any kind of regularity or frequency in scorbutic infants, and the 
large intestine of my scorbutic guinea-pigs on oat-and-water diets 
have off and on been practically empty at necropsy. 

The remarks regarding the observations obtained by studying 
the respiratory quotient in the scorbutic infant and in polyneuritic 
pigeons are also to be considered as having been made in the sense 
of a preliminary statement. 

Resume, 1, An hypothesis is offered regarding the pathogenesis 
of infantile scurvy. 

2. The hypothesis is divided into four separate parts, of which 
only the first is considered to be sufficiently based on experi- 
mental and clinical data to permit its exit out of the domain of 
pure hypothesis. 

The second and third, the latter of which has been similarly and 
previously advanced by other authors, are considered to have as a 
basis experimental and clinical data that are distinctly suggestive, 
while the fourth is still purely hypothetical, although on its 
assumption it is possible to explain satisfactorily some of the 
clinical phenomena of scurvy that hitherto have had not even an 
hypothetical explanation. 

* Very suggestive data can be found in the work reported by MacArthur and Jones 
(Some Factors Influencing the Respiration of Ground Nervous Tissue, Jour. Biol. 
Cliem., 1917, x.\-.xii, 271), who studied the respiratory quotient of different parts of 
the central nervous system and found that the respiratorj- quotient is higher in white 
matter than in gray, and higher in the peripheral nerves than in the other portions 
of the nervous system. 

t Ibid. 
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3. A report is iiindc of a case of infantile scurvy wliich shoived a 
marked reduction in the water output of the body through the 
kidneys without tlic jiresence of tlic usual and knoini causes for 
water loss via other channels, and which further showed a marked 
change toward a return to normal conditions by the administration 
of orange juice, indicating a protective salt retention or hindered 
salt excretion as the cause of the transfer of a good portion of the 
water excretion from the kidneys to the lungs. 

The same condition seemingly was present in 4 additional cases of 
infantile scur\y as well as in scorbutic guinea-pigs on an oat-and- 
water diet. 

It is suggested that the phenomenon observed is a part of the 
regular picture of infantile scur\y and represents an addition to 
the clinical s.\Tnptomatolog>' of scurvy. 

4. A case of infantile scur\y is reported as being a counterpart 
to Braddon and Cooper’s polyneuritic pigeons by having developed 
its sjTnptoms on a diet of raw milk, modified, however, by dilution 
with water to onc-lialf and by the addition of enormous amounts of 
carbohydrates in the form of Mellin’s Food. 

0 . Tlie experience of other authors regarding the inefficiency of 
cod-liver therapy and calcium therapy in scurvy is corroborated 
by absolutely negative therapeutic results having been obtained in a 
case of infantile scurvy upon the administration of tricalcium phos- 
phate and cod-liver oil, indicating that a deficiencj' of calcium in 
the diet or in the body plays no primarj' role in the development 
of scurvy. 

6. A report is made of a distinct but temporay improvement in 
the clinical picture of 2 cases of infantile scurvy upon the adminis- 
tration of large doses of sodiiun citrate. This observation suggests 
the possibility’ of the existence in the development of the clinical 
picture of infantile scurvy of a modus operandi similar to such as 
has been shown to exist in cell permeability and irritability by the 
researches of Jacques Loeb. 
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THE WOEK OF THE CHILDREN’S BUREAU, DEPARTMENT OF 
CIVIL AFFAIRS, AMERICAN RED CROSS, FRANCE. 

By William Palmer Lucas, M.D.,^ 

professor of pediatrics in the university of CALIFORNIA. 


I. — THE SITUATION IN AUGUST, 1917. 

The children’s situation in France as we found it on our arrival 
in August was somewhat as follows: 

France had been at war for tliree years. Practically all her 
men of fighting age were at the front occupied in some branch of 

1 On leave by courtesy of the University of California as Chief of the Childrens’ 
Buic.au of the American Red Cross in France. 
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the Army or in the work of providing for the Army, so that most of 
the institutions which Iiad been built up in times of peace for the 
care of children had suffered materially. Indeed, French children, 
as a whole, had not had the attention they received before the war! 
This condition is only too evident to one who makes a close sur^^ey 
of the situation, and the reasons for it are patent. 

Here, ns in Belgium, the main efforts for child welfare have been 
those dealing with infancy, so that where we did find any work 
established for cliildren in France it was designed to increase the 
amount of nursing and care given to young infants. This work 
cannot be overestimated. It is tiie foundation stone; but the older 
child, especially the adolescent child, had received comparatively 
little attention. Under the circumstances this is almost inevitable. 
But here, as in Belgium, the absolute necessity of bridging such a 
gap was apparent if the efforts in behalf of the infants were to bear 
lasting fruit. 

French children, as a mass, arc underfed, undernourished and 
insufficiently clothed, especially those whose parents have been 
unable to pro\nde for them out of means accumulated before the 
war. Probably at no time in the historj' of the world has there been 
such a widespread condition of underfeeding and poor nutrition as 
now e.vists in a verj' large proportion of French children. 

Owing largely to the almost static condition of the civilian popu- 
lation there have been \ery few wdespread epidemics: dangers of 
such epidemics increase with the moving about of refugees. If a 
widespread epidemic should occur at the present time I believe 
that the mortality would be very high, for the children have 
undoubtedlj’ less power of resistance than they have ever had 
before. The infant mortality rates rose during the first year of 
the war, fell sharply during the second year, and began to rise 
again during the third year. There has been a verj’^ widespread 
increase in syphilis and venereal disease as a whole. In conjunc- 
tion with certain economic causes these diseases have produced 
an increase in prematurity and in miscarriages. _ 

Other social conditions exist, such as marked increase in Juvenile 
delinquency and child labor, which have a direct relation to the 
health conditions among the children. These conditions, how^ever, 
have such widespread economic significance that they must be 
treated separately. Here they are mentioned only^ in their relation 
to the health conditions. But it can be said of this situation here, 
as at home, that the breaking down of the normal in^yidual home 
has an almost immediate effect upon the health condition, these 
statements apply in varying degrees to most of the children o 
France. The task of social and medical effort which they present 

is enormous. ^ , ,7 „ 

These general health conditions in France present som 
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gravest problems among the civilian population, and the Children’s 
Bureau whose chief aim was medical care and conservation of the 
children, naturally took its place in the department of Civil Affairs 
of the American Red Cross. This Department, under Mr. Homer 
Folks, consists of a number of bureaus dealing with different civilian 
problems, such as Rehabilitation, Reconstruction, Housing of 
Refugees, Tuberculosis, and Children’s Medical Work. The Chil- 
dren’s Bureau immediately felt that not only was the closest 
cooperation with the French medical men and the French Govern- 
ment essential, but also that the closest cooperation between the 
different bureaus was absolutely necessary to meet the present 
health problem. From the first the Tuberculosis Bureau of the 
Red Cross, the Rockefeller Commission under Dr. Livingston 
Farrand and the Children’s Bureau have worked in closest harmony. 
The medical problems, along general as well as special lines, as they 
appear in all bureaus dealing with the civil population in France, 
demanded, for effective work, the organization of a central medical 
committee. This committee, resulting as it has from the natural 
outgrowth of conditions, is able to simplify and unify the medical 
work among civilians. It was quite possible to be a tuberculous 
refugee child, sick with scarlet fever, and find the issue quite con- 
fused by the fact that three bureaus dealt with you. The present 
central medical committee, composed of (1) Dr. Miller, as chair- 
man, representing the Rockefeller Commission, (2) Dr. White, 
Chief of the Tuberculosis Bureau, Red Cross, (3) Dr. Lucas, 
Chief of the Children’s Bureau, Red Cross, (4) Dr. J. H. Mason 
Knox, Associate Chief of the Children’s Bureau, and (5) Dr. 
Richard Cabot, of the Bureau of Refugees, strengthens and regu- 
larizes a cooperative interchange of medical aid which broadens and 
deepens the medical service which the American Red Cross can 
render the French in this hour of their great need. Civilian relief 
in France is largely a health problem, and it is along health lines 
that the approach is most quickly and tactfully made. The sjun- 
patlietic understanding of this point of view by Mr. Homer Folks, 
the Director of the Department of Civil Affairs, is rendering the 
work of this Medical Committee more effective, and in all our 
public health undertakings the big, sane vision of Dr. Livingston 
Farrand, head of the Rockefeller Commission, is a constant source 
of help and inspiration. 


II. — ^WORK IN THE “WNE DES AMIEES.” 

The most mgent need which faced us at the outset in August 
was that of the children from devastated areas in wliat is known 
as the "Zone des Armees,” an area extending back for about thirty 
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miles from the front lines of the army. In this area we found towns 
which are likely to be bombed at any time, other towns partly 
destroyed, which had been evacuated early this year, and still others 
which were then being gassed, or were under continual shell fire, 
hrom this area the children arc constantly being sent back in 
varying numbers; sometimes they are moved for short periods 
only during acute bombardment. At other times when the sector 
is suffering from more or less constant shell-fire or gas attacks the 
children have been evacuated more permanently. Here the problem 
is an urgent one. We have attempted to meet it in several towns 
which seemed to demand immediate attention and from which 
calls had already come to the Red Cross. 

The largest undertaking of this kind has been in the iSIeurthe- 
ct-Mosellc Department under the kind guidance and auspices of 
Prefect Jilirman. At his invitation the Red Cross has estabh'shed 
a large clearing house and hospital at Toul. Here some 450 chil- 
dren and 50 mothers from gassed or bombed villages are housed 
and medically supervised. A women’s and children’s hospital for 
the whole !Mcurthe-ct-iMoselle Department has been started here, 
and its equipment largely given by the American Fund for French 
Wounded. Dr. Julius Parker Sedg^vick, professor of pediatrics of 
the University of IMinncsota, was the first director of this work in 
the !Mcurthc-ct-T^Iosclle, and it is due to his untiring patience and 
strength that the first three months of difficult pioneer work were 
brought to a successful establishment of the beginnings of what 
promises to be of such great service to the whole district. Dr. 
Sedgwick was most ably assisted by Dr. J. 0. Durand, of Seattle, 
Oregon; Dr. N. 0. Pearce, of iSIinneapolis, was also associated with 
the work at Toul. Upon the return of these doctors early in 
December to their university work at home. Dr. iMajmard Ladd, 
of the pediatric facultj’^ of Harvard University, assisted by Dr. 
Karlton Percy and Dr. Robert Sharp, also of the Harvard medical 
faculty, was appointed director of the Children’s Work in the 
Meurthe-et-IMoselle. Dr. Ladd is devoting himself to the further 
development of new' centers in the district on the same plan as 
Toul. Prefect Mirman gives alw'ays his most splendid help and 
cooperation; indeed, his vision for the people of his department 
and his wise plans for them are a constant source of inspiration 
and strength to the American workers. 

From the Hospital at Toul a biweekly dispensary service has 
been established in the factories and mairies of six nearby towns. 
This ser'i'ice is covered by Dr. Alice Barlow Brown, of CJucago, one 
of the American Fund’ for French Wounded medical delegates 
assigned by the bureau to the work in the hleurthe^t-Moselle 
under Dr. Ladd. This fund has worked hand-in-hand with tne 
Red Cross for the realization of the great opportunities for service. 
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At these dispensaries groups of children and women ranging from 
a few hundreds in one town to over 1000 in another are cared 
for medically. This work is very m-gent and impelling; to a cer- 
tain extent the workers are in constant danger, since they are 
well within range of air raids or of the enemy’s guns. 

In this area the need is not only for the care of children but 
also for the care of women, and although the efforts of the Chil- 


I 

MEDICAL CONDITIONS OP EEPUGEB CHILDREN 


Statistics of 100 Refugee Children examined at depot of the Child/en Bureau of Toul 

by Dr. L.O. Pearce 



Chaht I. — Chart of first 100 children examined at the hospital by Dr. N. 0. Pearce. 


dren’s Bureau were planned at first whollj'- for the care of children, 
until the organization of the central Medical Committee, many 
adults had to be cared for. We have now at this station one physi- 
cian specially trained for the care of women, so that obstetrical 
and gjmecological cases will be admitted. In our dispensary work 
general medical diseases in adults had to be taken care of as the 
need arose, for it must.be understood that most of the civilian 
population in the Zone des Armees has to rel^' for -medial care 
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upon tlic doctors of the French' military stations. Yet the physi- 
cians in tlu'sc stations cannot ahvay.s care for tlie civilian popu- 
lation adequately because the military exigencie.s of their own 
districts often demand their whole time for a long perioi At 
these times the civil population must suffer. Hence we soon felt 
the need for a cooperation in our small health centers for children 
to include the care of the adult civilian population, and this need 
is now making itself felt more and more strongly throughout the 
Zone des Armecs. 

■\Ve have started another and smaller station with one doctor, 
two nurses, and an aid in a sector evacuated last spring by the 
Germans. Here we have organized a small liospital and a travel- 
ing dis|X5nsary to visit the small villages which have been devas- 
tated by the retreating Germany army, and arc now being gradu- 
ally reoccupied by their former inhabitants. Here the problems 
are manifold. The civilian population, as a whole, is helping to 
rebuild the houses; to reestablish workers in their trade, and to 
build up .normal life in the devastated villages. The Children’s 
Bureau is helping to solve the medical problem. This hard, rough, 
pioneer work has been done by Dr. John C. Baldwin, of Johns 
Hopkins University, with two nurses and an aide. To establish 
the little ten-bed hospital in a town full of ruined buildings meant 
days of scrubbing, cleaning, trucking, carrying of water and coal, 
the hardest kind of physical labor under most difficult living 
conditions. Patience, tact, kindness, cooperation, every human 
resource was brought into full play, and when the little wards were 
ready for the first cases of sick children the doctor wrote in his 
weekly report; “The need is so great, the people are so thankful, 
this first little child is worth the whole effort.” 

The need for such medical stations for the civilian population 
in the Zone des Armees is pressing and immediate. To meet it a 
number of American doctors, both men and women, have alreadj' 
responded to our call. Before very long we expect to have a 
competent working force sufficient to meet the greatest needs as 
they arise. In many cases we hope to establish small stations, 
with one doctor and perhaps two or three nurses; in other places 
larger stations may be developed. But it is very diffieffit, while 
military operations are going on at the present rate, to form any 
definite program. The Children’s Bureau will try to meet each 
situation as it arises. 


ni.- 


-WORK FOR THE “rAPATRIES.” 


Another task which faced the Children’s Bureau on its airn al 
in France was that of caring for the “rapatries as they e 
France through Switzerland. At the present time the station o 
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entry is on the Lake of Geneva, in the small town of Evian, which 
has less than 5000 inhabitants. Into this town 1500 rapatries pour 
each day, 750 in the morning and 750 at night. The proportion of 
children among them is from 40 to 60 per cent, of the whole num- 
ber, so we have the task of caring for from 600 to 900 children a 
day. The largest number of children in any one convoy so far has 
been 680 Belgian children returning after three years of German 
subjugation. Anyone who saw these children, their emaciated, 
pitiful bodies, would realize how great a task confronted us at that 
point. It has been most difficult to secure adequate medical inspec- 
tion of these children who came in by hundreds each day and were 
scattered throughout France the next day. If one visualizes this 
situation it is clear that the newly arrived children must be sent out 
of the city each day if the next 1500 rapatries are to be cared for 
on the following day. The French needed and asked for help, with 
this problem, from the Children’s Bureau. 

We have now established a system for the rapid inspection of 
every child so that we can weed out those who appear diseased and 
put them aside for a more careful medical examination. We have 
also established a hospital, accommodating from 80 to 100 chil- 
dren. Our staff of doctors there is now adequate. Dr, Edmund 
J. Labbe, of Portland, Oregon, is the chief of the hospital, with Dr. 
Clain F, Gelston, of the University of California, as first assistant. 
The dispensary examines on an average 2600 children per week. 
The hospital is always full. The contagious villa has been full from 
the start, cases of diphtheria, scarlet fever and measles coming in 
every convo 5 ^ 

We have before us, at Evian, one of the most interesting problems 
in public health that has ever been presented in the field of chil- 
dren’s medical and welfare work. It is like the medical problem 
of Ellis Island on a large scale, although, in other ways, it has no 
such parallel because these rapatries” are French people return- 
ing to free France from captive towns. The Germans are returning 
them to France simply to avoid caring for those of the civil popu- 
lation unfit to work in field, factory or trench, and that means 
largely old people and little children. We are dealing with chil- 
dren, but we also face the needs of adults, which the Children’s 
Bureau does not attempt to meet. We are preventing the entrance 
of infectious diseases; we are’ weeding out the children suffering 
from clnonic diseases, mostly tuberculosis; we are placing the 
underfed and undernourished but otherwise healthy children in 
convalescent homes, where they can be cared for, for periods long 
enough to bring their vitality up to a point somewhere near par 
before they are distributed into various parts of France, where they 
will be forced to remain until the war ends, or until their home 
towns are reconquered by the Allied Armies. Thanks to the present 
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situation tlicre is some liope^ that tliis will be accomplished more 
rajnnJy than at any time during the past tlurce years. 

I have already said that in our care for the "rapatries” it has 
.'*^0 establish convalescent hospitals in addition to 
the Evian clearing-house hospital for' acute patients. The needs 
of conViVlcsccnts arc^ now being fulfilled at Lyon. Through the 
gcnerositj' of the Directors of the Lyon City Hospital we have 
been able to use a gift which has just come to them, a large chateau, 
with about 100 acres, on very high and attractive land, situated a 
short distance from Lyon. There -we have established a convales- 


n . 

MEDICAL CONDITIONS OF 2429 REPAIRIB CHILDKEN 


Examined on their return from Germany at Evian November 5 to 10 1^17 
by Doctor V/ain of Geltton 



’Chart II. — Chart showing physical condition of the first 2500 children examined at 
the Dispensary by Dr. Clain F. G^ton. 


cent home for 150 to 200 children, wlio are cared for until they are 
well enough to be sent on to join their families elsewhere in France. 

"Tn connection ndth this hospital we expect to establish small insti- 
tutions for special groups of- cases> particularly for’ tilberculosi^ 
What other special needs will arise in connection with this work 
we cannot tell at the present time, as we have not been able to s^dy 
the problem long enough to know all' of its complexities. Fat a 
we must establish several smaller hospitals seems- at the presen 

time very clear. • ■ , b 

The third '"rapatrie” problem which the Childrens Bureau i 
trjdng to solve concerns the medical care of the ‘ rapatnes a rea y 
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distributed throughout France! Of these there are at present about 
800;,000j gathered in larger or smaller groups^ sometimes as many as 
10,000 in one place. In such centers we are building up health 
clinics in conjunction with the Department of the Red Cross dealing 
with the problem of medical relief for all refugees under Dr. Richard 
Cabot. Here, as in the Zone des Armees, the tasks are those of 
general medicine, although the greatest needs are those of the 
children and the women. There is very little obstetric work, because 
of the total absence of men under fifty years. These groups of 
refugees are composed mostly of old people, a moderate number of 
women in the child-bearing period, many children between three 
and fourteen years, but very few children above or below these 
ages. In these centers for refugees our work is one of careful medical 
examination, leading.to the selection of those most in need of medical 
attention. 


DEVELOPMENT NOURISHMENT 



Chart III 


IV. — ^DISPENSARY SERVICE. 

The fourth demand that the Children’s Bureau is attempting to 
meet is in the dispensary situation in Paris. At each dispensary 
established by the Rockefeller Commission for Tuberculosis, under 
Dr. James Miller of New York, the Children's Bureau is cooperating 
in developing a Children’s Department. At present two such centers 
are started, and Dr. John Manning, of Seattle, is in charge of the 
bureau’s work in these two dispensaries. 

Two dispensaries for general children’s work ha^’■e been established 
by the bureau in two of tire most crowded sections of Paris. These 
have been started at the request of French physicians, who find 
the pressure tremendous. The city hospitals in these districts arc 
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overcrowded and understaffed, and men like Dr. Marfan, of the 
Infant Malade Hospital, and Dr. Guinon, of the Bretonneau Hos- 



pital, have been most eager for the help and cooperation of the 
Children’s Bureau. 
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The plan now under way is to establish a clearing-house hospital 
and dispensary for children here in Paris. Hundreds of refugee 
children come from the north of France through Paris and a place 
of observation and of care for these children is greatly needed. 
This has been felt by all the different agencies, both French and 
American, dealing with the present acute problem of the refugee 
child. Again, the size of the problem seems almost overwhelming, 
but it is only by meeting one need at a time as thoroughly as pos- 
sible that the service can be given. It is the hope of the Children’s 
Bureau to have the Paris Clearing-house Hospital and Dispensary 
established and ready for work in another month. 

I have already spoken of the assistance, medically, that the 
bureau is glad to give to French appeals for help. Besides the two 
dispensary services, one at Levallois-Perret and one at Crenelle, 
referred to in connection with Dr. Marfan and Dr. Guinon, the 
Children’s Bureau has supplied a doctor for the Franco-American 
Committee for the Protection of the Children of the Frontier in 
the splendid work they are doing among about 1600 children. Two 
doctors of the Children’s Bureau have been assigned to Ital}’’ for the 
immediate relief work there. One of our women doctors has been 
loaned to the work of the English and American Friends in a hospital 
for women and children which they are running in the War Zone. 

V. — TUBERCULOSIS, EDUCATION, PUBLIC HEALTH. 

Much tlie largest medical problem confronting France today is 
tuberculosis. In view of tliis, dispensaries for the care of the tuber- 
culous are being organized by the Red Cross Bureau of Tubercu- 
losis in conjunction with the Children’s Bureau, which is starting 
work for infants and children in all the tuberculosis dispensaries 
to which I have already referred. The preventive side of this 
work for children is one of the most important tasks of the Chil- 
dren’s Bureau. If we are to prevent the spread of tuberculosis we 
must teach the children and tlieir parents such habits as will tend 
to prevent the dissemination of infection. This purpose can be 
accomplished by means of education in h3'^giene and public health, 
by developing community cooperation in health matters and build- 
ing up tlie methods bj’’ which tuberculosis or anj’’ other infection 
can be cliecked in tlie home. For this purpose tlie Rockefeller 
Commission and the Children’s Bureau are equipping a Bureau 
of Public Health Exhibits. These exhibits are modeled after tlie 
best types of American Child Welfare . Work, most carefullj’’ and 
thoroughly adapted in form for presentation to tlie French mind. 
These exliibits include traveling exliibits on large motor trucks, 
carrying models, photographs, moving pictures and literature. The 
first week in December tliis exhibit makes its first trip, tlie way 
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being aircfully prepared by an advance agent. This educational 
scr\'ice of the Chddren’s Bureau is in tlie hands of Mr. Philip S. 
Platt, and I feel that it is very close, in its importance to the French] 
to the inimediate medical care. The work has been most carefully 
done. The Ministries of IMimitions, of Education, of Labor and of 
the Interior arc all in most hearty sjunpathy and cooperation. 
Ihe League against Infant Mortality, tlie Lannelongue Institute 
of Social Hygiene, the National Labor Sjmdicate, the National 
Tuberculosis Committee, the Department of Health, the Museum 
of Hygiene and many private indi\dduals, doctors and lay people 
have been consulted and all the material botli of lectures, books, 
posters and leaflets has been made as thoroughly Frencli as possible. 
Already the attempt to fight tuberculosis by these means has 
been started in one of tlie smaller cities of France, at Bourg en 
Bresse, where, in October, an cxliibit has been carried on Mth 
lectures and moving pictures and the otlier well-known features 
of a public health exhibit focussed cspcciallj’’ on the problems of 
tubercidosis and child welfare. It is most encouraging to see tliis 
tjT^e of work developing in France, and w'e are sure of some lasting 
effect from such an educational campaign, because the French 
doctors and workers Imow its value and only need our help in 


gettmg such education to the people. 

French workers prominent in the field of public healtli believe 
that one of the greatest needs of the time is for public health visit- 
ing nurses. Accordingly tlie Rockefeller Commission and tlie 
Children’s Bureau, tlie Tuberculosis Bureau and tlie Bureau of 
Refugees, with Dr. Ricliard Cabot as Medical Head, are aiding in 
tlie development of visiting nursing in connection with the French 
training schools for nurses. Courses in visituig nursing and social 
sendee work will be given in connection with all tlie dispensaries, 
witli special reference to tuberculosis and infant welfare. Lectures 
Mali be given; home visiting and follow-up work will be organized, 
together with an opportunity for experience in some of the French 
hospitals now maintained almost entirely by American nurses and 
American doctors. In this work tlie Children’s -Bureau is fortunate 
in having tlie assistance of Miss Elizabeth Ashe, whose sane and 
broad leadership in matters of public health and social service has 
distinguished- her -for twenty years in San Francisco, and Miss 
Harriet -Leete, who has helped to develop in Cleveland what is pro - 
ably, the best of all nursing centers for child welfare. We hope to 
make a demonstration of permanent value. Indeed, of a le 
lines of work in which the -Children’s Bureau is engaged its public 
health nursing and the Model Health Center in which we s a 
have a large share, will be the most permanent and lastmg. 

Under Miss Maude Cleveland, of the faculty of die University 
of California, a splendid program of recreation for all our diflere 
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children’s centers has been worked out, and Miss Cleveland is 
devoting all her trained skill to the problem of play for tliese tired 
and frightened French children. In our hospitals and convalescent 
homes, trained recreational workers are lightening the problems 
by adding to tlie normal happiness of each child in helping them 
to play. 

Another large section of the Children’s Bureau is given to the 
question of aid to other societies doing medical and welfare work 
for children. We are here to help the French in the way they 
want to be helped so far as it is possible, and the bureau has had 
over 200 applications for help from different societies and institu- 
tions for the care of children who are suffering from war conditions. 
In this section the bureau has the assistance of hlrs. William H. 
Hill, Secretary of the Franco-American Committee for the Pro- 
tection of the Children of the Frontier. Mrs. Hill’s long experi- 
ence in France and sympathetic knowledge and understanding of 
the different works being carried on for children make her invalu- 
able to the bureau in the dijBBcult task of investigating and selecting 
the works we are able to assist. 

The efforts of the Children’s Bureau, then, are already numer- 
ous. The type of medical assistance that we need is general 
rather than special, except in its model health center, where only 
specialists will be needed. Elsewhere in its work with the ‘Tapatries” 
and in the Zone des Armees we need physicians and nurses with 
general training rather than specialists. 

Perhaps the most lasting work which the Children’s Bureau 
will accomplish will follow the work now in progress in its cooper- 
ation with the National League against Infant Mortality. The 
chief and the associate chief of the Children’s Bureau, Dr. W. P. 
Lucas and Dr. J. H. Mason Knox, are attending weeldy com- 
mittee meetings of La Ligue contre La Mortalite Infantile, and 
cooperating in every way with plans under development for a 
national campaign against infant mortality. The child life of a 
country is the second line of defence. It must be preserved at 
any cost and strengthened in every way if we would keep any 
nation truly prepared to meet future demands. The conservation 
of child life is as much a part of this great conflict as the maintin- 
ance of armies. It is for the future freedom of the children of 
today and of tomorrow that our Allied Armies struggle at present. 
The struggle must not be in vain. From such ideals at home the 
Children’s Bureau^ of the American Red Cross sprang. Toward 
the consummation of such ideals the Children’s Bureau will con- 
tinue to work. 

* Tho present (December 1, 1917) staff of the Children’s Bureau numbers 37 
doctors, 41 nurses, 14 aides, 12 social service, educational and recreational workers, 
and 12 clerical and business staff, total, 116. 
voi.. 155, so. 2 — rEnaUAnr', 191S 10 
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War Neuroses.— M acCurdv (Pniirhiatric IhiUctin of the New York 
Siair Ilospiiah, ,Tuly,_ 1017) says althouKli the term “shell-shock” 
has hceii adopted oflicially by the British War Office, as the diagnostic 
tenn to cover all neuroses arising among officers and soldiers of the 
armies, the name “war neuroses” is considered more advisable by the 
untor. In a little over 100 pages lie gives a comprehensive survey of 
these conditions, with detailed reports of 27 cases. These were observed 
m British hospitals during a period of two months, and in their number 
were both officers and men. The tw'o main types of war neuroses are 
conditions of anxiety on the one hand and of simple conversion hysteria 
on the other. Ihe former may also be designated as anxiety states, 
for anxiety ^is the most prominent and consistent feature in the clinieal 
)iicturc. T. hese cases bear most resemblance to what is frequently 
termed “ neurasthenia ” in civil practice. The first sign of an approach- 
ing neurosis is fatigue. This is not ordinary fatigue, which is completely 
removed by rest, even of quite brief duration. The conditions produc- 
ing the fatigue are both physical and mental. Those on the physical 
side are the obvious ones of long hours of duty, combined often with 
irregularity of meals, sliortnc-ss of water supply, exposure to extremes 
of temperature, and to frequent storms. Important as these are, 
however, they arc probably of less influence in the production of neu- 
rotic fatigue than arc the purely mental influences. The most common 
and important of these is the strain of continuing in a dull routine that 
demands a constant alertne.ss, a speediness of decision, complete self- 
confidence, and a spontaneous eagerness; and this mental attitude 
must be maintained for hours at a time, even days, without sleep, often 
without the distraction of food, and in the face of constant danger. 
Other factors contributing to the development of fatigue are personal 
antagonism to an^ associate, susceptibility to particular discomforts, 
such as presence of vermin or bad odors, particularly of unburied 
bodies. It is a striking fact that anxiety conditions in a pure state 
occur almost exclusively among officers, and this may well be because 
of their greater responsibilities in the mental sphere. It is tlieir task 
not merely to keep their own feelings in subjugation but to inspire the 
men beneath them with courage and entluisiasm. The various stages 
in the progress of the conditions are followed out in detail by the author, 
wdtli illustrative cases. The role of concussion in tlie production m 
anxiety states has been emphasized by the more organically-minde 
neurologists. But in this series of cases, less than a fourth showed 
concussion as a preponderating factor. TSvo-tliirds had no sugges ion 
w’hatever of concussion in their Iiistory. Attempts should be ma e } 
neurologists to discriminate between the sjTnptoms wdiich are e 
accounted for on a physical basis and those more purely psj'pho oS'ca 
in origin. Tlie treatment of the anxiety states is effective m a 
number of cases, and some of the guiding points are here outline . 
The conversion hysterias are much simpler m loochanism tlian 
anxiety states, and it is less difficult to understand them “"O ™ 
them. Conversion neuroses may be defined as neuroses in w , 

is an alteration or dissociation of consciousness regarding som p ^ 
function. The term is used because an idea is transferred o\ 
physical symptom. The cases are confined almost entirely ^ P 
Ld non-commissioned officers, and the more important symptoms 
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arp those which obviously provide the patient with a relief from active 
service. Mutism is the commonest, possibly, and deafness is fairly 
frequent, and next in importance are motor disturbances. Fatigue is 
usually the first symptom discoverable, but it is not often so severe 
as in the anxiety cases and its effects are not so well marked. More 
frequently there is a history of pure diurnal dissatisfaction. There is 
almost always some \veariness and a distinct antagonism to fighting. 
This attitude, of antagonism with some idea of release constitutes the 
background of the hysteria. Various types of treatment are in common 
use. Any form of suggestion, particularly hypnotism, is often effective 
in the removal of the immediate symptoms. Drawbacks to this method 
and indications for other lines of treatment are discussed. Under the 
heading of heart neuroses are considered briefly that condition which 
has been termed “soldier’s heart” or “disordered action of the heart.” 
This is found in a rather large group of men who are in\’^alided from the 
trenches with heart symptoms but who show no signs of valvular 
trouble. The cardinal sj'^mptoms are weakness, shortness of breath, 
palpitation, and dizziness. Some think the condition a form of war 
anxiety neurosis. The patients examined by the writer were not 
neurotics in the narrow sense of the word. These war neuroses are 
apparently a corollary of modern methods of fighting. Tliere is some- 
thing in the modern trench warfare, combined with the appalling 
artillery fire, which tends to produce a condition of what might loosely 
be termed neuropsychic instability. In the Boer war nothing similar 
was observed, and the first reports of these conditions came from the 
Russo-Japanese war. W. H. F. A. 


Infective Jaundice. — Dawson, Hume, Bedson {Briiish Med. Jour., 
September 15, 1917) state epidemics of jaundice have been of frequent 
occurrence among armies in the field. Early in this war the authors 
began to observe severe cases of jaundice in whicii there were high 
fever, hemorrhages, enlargement of the liver, and a tendency to febrile 
relapses, which in no way conformed to the typhoid group. During 
the same period, Japanese investigators, Inada and Ido, and their 
co-workers had found by animal experimentation that cases of febrile 
icterus in Japan were caused by a specific organism which tliey named 
Spirocheta icterohemorrhagia?. Tliis is described in two recent papers 
in the Journal of Experimental Medicine, 1910. Following the line 
of investigation suggested by this discovery, the present authors have 
been able to prove that the infectious disease usually accompanied by 
jaundice which they had been studying among the French and British 
troops in France is also due to this spirochete. In a case of moderate 
severity the following features are noteworthy: Sudden onset, vomit- 
ing with high fever, marked prostration, occurrence of melena and 
hemoptysis, hemorrhagic herpes on the lips, appearance of jaundice 
on the fourth or fifth day which increases up to tenth or twelfth day, 
fall of temperature at the end of eleven days and tlie finding of typical 
spirochetes in the urine after ten to fourteen days. The urine usually 
contains a large quantity of bile, and albumin cjm nearly always be 
detected. The liver is usually considerably enlarged but the spleen 
is practically unchanged. The mortality is estimated at 4 to 5 per 
cent. Their treatment thus far has been purely s\unptomatic. Tlie 
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jaundice appears to be due to obstruction, and not of hemolvtic origin 
Ihc mode of excretion as studied in the guinea-pig by the Japanese 
workers is by the bile, feces and urine, but it is only in the latter that 
It can be demonstrated readily under the microscope. .Infection may 
take place through the skin, or by the mouth, and the infective organism 
IS probably spread mostly by the urine and feces. It has been noticed 
that the majority of eases come from localized portions of the front- 
line trenches, and that these trenches were always damp or wet, because 
it was impossible to drain them properly. ^Yhen troops were moved 
out of these trenches, they ceased to have cases of jaundice, and when 
fresh uniks were brought in, although there were no eases among them 
before, the disease soon developed. In addition to the patients them- 
selves clistribu ting the organisms, it has been found by the Japanese 
investigators that 3S per cent, of the field rats coming from the areas 
to which jaundice was epidemic showed the presence of the spirochete. 
So that in the trenches the omnipressent rat may also act as a carrying 
agent and spread the disease by means of its urine directly or indirectly. 
Earlj'- diagnosis by finding the orgamsm is not easily possible. Up 
to the seventh day it may be looked for directly in the blood with 
dark-ground illumination but it is difficult to locate owing to the small 
number of organisms present. The spirochete docs not appear in 
the urine until about the nintli day and then only in very small num- 
bers, but the number increases rapidly and reaches the maximum at 
about the tliirtcenth to fifteenth day of the disease. The most satis- 
factory diagnostic test is by injection of the patient’s blood or urine 
into the guinea-pig. In a positive ease after an incubation period of 
six to tivclve days, the animal develops the disease and dies. On 
dccount of tlic time required by this test — tlie most decisive of all — 
the main reliance in diagnosis lias to be placed on the correct inter- 
pretation of the clinical signs and sjouptoms. W. H. F- A. 


Epidemiological Study of an Outbreak of Measles. — Lieut.-Col. 
Edward L, IMunson, M. C., U. S. A. {MiUiary Surgeon, xl, 666; xli> 
G3, 186, 257), gives the results of a study of an outbreak of 444 cases of 
measles among 13,773 troops. He calls attention to the sanitary 
importance of measles among troops. It is his belief that the disease 
should be classed among the respiratory diseases instead of among the 
eruptive fevers, and is of the opinion tliat an epidemic of respiratory 
diseases should be regarded as a warning of an outbreak of meas es- 
The exciting cause is believed to be a vegetable organism on accoun 
of the variable period of incubation, irregularitj^ being characteris ic 
of the development of vegetable ratlier than of animal life, and becaus 
it is more or less alike in its requirements for perpetuation and deve op 
ment to the exciting causes of other respiratory diseases of bactem 
nature. The duration of the infectmty of the disease is “ me 
catarrhal stage. This undoubtedly varies and the length vutb^ew 
exceptions seems almost impossible to determine. i4any c 
preceded by "coughs” and “colds” of obscure origin and hen on 
clmical condition merged into another often is wt Possible to S 3 , 
indeed rapid rise in the respiratory sick rate should t^e 

that an outbreak of measles is impending. It is e 
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period of infectivity comes at least three days before the rash appears. 
The apparent inoubation period was thirteen to fourteen days, the 
wide variation given in some text-books being never observed. Of 
the contributory causes, the environment in the tent is believed to 
have been the most important. Cold weather brought about the 
use of stoves and led to poor ventilation, with the result tliat the respi- 
ratorj'- sick rates increased promptly and extensively- There is no 
direct effect of the weather on the cause of the disease, but it acts 
indirectly tlirough the mode of life of the individual. Spitting was 
probably a fruitful way of transmitting measles. There is reason to 
believe that virulence, size of dose, and repetitions or duration of expo- 
sure have much to do with susceptibility or immunity. This is merely an 
hypothesis at present but clinical experience is in favor of it. M. J. R. 


Effect of Marching on the Rates for Non-efficiency of Newly Raised 
Troops. — ^Lieut.-Col, Edward L. Munson, M. C., U. S. A. {Military 
Surgeon, xl, 171), states that the amount of disability in a marching 
command is an expression of the care with which the troops were 
selected, the efficiency of their training and the thoroughness with 
which unfits were eliminated prior to the beginning of a march. 
When these factors did not obtain in like degree in different organi- 
zations the results were diverse and important, as shown by eurves of 
graphic cliarts of admissions to sick report. Foot troops require 
particularly careful e-xamination before being allowed to participate 
in campaign, especially as to tlieir fitness as burden carriers; this 
includes freedom from disease, muscular development, condition of 
feet and general physical stamina. In the mounted service much 
of this does not apply. The mounted man is himself the burden and 
not a burden carrier. Weak feet, poor physique or slight ailment do 
not necessarily disqualify for ordinary campaign conditions. Physi- 
cal standards are allowed to fall too low in many cases. Sufficient 
time should be taken to properly e.xamine the men and exclude all 
unfits. After enlistment all substandards should be specifically looked 
for at the first opportunity and eliminated if there is reason to believe 
they will fail to accomplish the requirements of military ser\dce. 
Greater care is required in making inspections for concealed disease. 
There should be more training in marching. It will shake out men 
whose unfitness would othervdse be concealed. The idea that the 
disease is not transmitted tlmough fomites is opposed. It is believed 
that immediate infection is possible under living conditions in military 
organizations and that every chance for such should be remo\"ed. 
Military life also affords many favorable opportunities for direct 
infection. Overwork and lowered resistance probably have little 
effect on suceptibilitj’’ except through their interference with disci- 
pline. Troops from the country and small towns have a greater 
susceptibility to the disease. The e.xliaustion of non-immunity or 
not enables prophesies to be made as to whether or when more cases 
wdll occur. It is believed that improvement in general sanitation and 
A'entilation prevented many cases, as shown b^' the incidence of the 
disease; .54 per cent, of the susceptiblcs in one group where discipline 
was lax and general sanitation poor had measles, while only G per cent. 
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in another group wliere there was better discipline were attacked. 
Jb.scipJine is the niamspnng of sanitation. The. quarantining of 
susjrccts prevents cindemics. I'^ew prove negative and the time saved 
IS valuable. Tlic liuinan factor in quarantine makes it inefficient 
unless there arc physical obstacles to communication. A measles 
census to ascertain the number of sucepfibles is desirable and it should 
be taken promptly on account of the tendency toward evasion where 
quarantine is being cstaldished. It is believed that no disinfection 
is ncce.ssary other than sunlight and ventilation. Early diagnosis is 
valuable. Attention is called to the danger of measles in causing a 
particularly fatal type of pneumonia. M. J. E. 


The Nutritive Value of Margarines and Butter Substitutes.— 
HALLTmjRTON and Drummoxd {Jotir. Pln/siol, 1917, li, 235) recall 
tliat in 1915 Osborne and iMcndei found that oleomargarine, as prepared 
from beef fat, contained the alcohol soluble accessory growth substance 
found in butter fat. The authors Iiavc given to rats a diet of casein, 
starcli, salts, agar, yeast, and oleomargarine, and the^’ found that tliis 
diet promotes normal growth and reprorluction of species, and con- 
cludes tliat tliis fat is the nutritive equivalent of butter. Vegetable 
oils, however, have not the same nutritive value. When in the above 
diet a substitution of oleomargarine is made by any one of the follow- 
ing: cocoanut oil, cotton-seed oil, arachis oil, hydrogenated vegetable 
oils, by nut butters prepared from crushed nuts and vegetable oils — 
there is no proper growth of young rats. In other words, these materials 
contain little or none of the fat-soluble accessory substance. The 
autliors summarize the practical results of their work as follows: 
“But when we approacli the subject of the dietary of the poorer classes 
tire question is a more serious one. In ordinary rimes the consumption 
of beef dripping, wliicli is considerable among the poor, would to a 
large extent supply the lacking properties of a vegetable-oil margarine. 
But at tlie present time beef itself is expensive and the opportunities 
of obtaining dripping arc therefore minimized. At the same rime the 
tliree important foods for children already enumerated (milk, butter, 
eggs) liave risen in cost, so as to be almost prohibitive to those rrith 
slender incomes. The vegetable-oil margarines still remain compara- 
tively cheap, and the danger is that unless measures are taken to emure 
a proper milk supply for infants at a reasonable charge, tlr^e infants 
may run the risk of being fed, so far as fat is concerned, entirely upon 
an inferior brand of margarine, destitute of the grovdh-promoting 
accessoiy substance. It would be truer economy even for me poor o 
purchase smaller quantities of an oleo-oil margarine if the^ camo 
afford the luxury of real butter.” ' 


Section of Surgery of the Head, Surgeon-Generars Offlee.-A 
summary of tlie work accomplished by tlie Section of Surgery o 
Head in the Surgeon-General's Office can be considered 

under the following heads : Organization, "See 

The Council of National Defense authorized Subcommt ee 

on Ophthalmology, April 26,1917. The E. 

wsa as follows: Dr. James Bordley, Jr., chairman, Dr. George 
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de Schweinitz, Dr. Nelson M. Black, Dr. Walter R. Parker, Dr. Allen 
Greenwood, Dr. William H. Wilmer. 

A committee of Otolaryngologists Iiad been formed by the national 
societies to secure the services of competent ear, nose and throat 
specialists. The personnel of this committee was as follows: Dr. 
Charles W. Richardson, Chairman; Dr. Harris P. Mosher, Dr. Burt R. 
Shurly, Major Theodore C. Lyster, U. S. A.; Surgeon G. E. Trible, 
U. S. N. August 15 this committee was authorized by the Council 
of National Defense as the Subcommittee on Otolar 3 mgology. 

With the idea in view that the injuries of the head seldom involve 
one structure it was deemed wise for these two committees to join 
forces for the puspose of devising the best means of concentrating all 
the activities devoted to surgery of the head. To develop further the 
work, Ju)^'- 7 the e.\'ecutive committee of the Council of National 
Defense added to the Subcommittee on Otolaryngology an oral 
surgeon, and to the Subcommittee on Ophthalmologj^ a brain surgeon, 
these committees acting as a joint bodj’^ to include all cases that could 
be classified under the di^'■ision of surgery of the head. 

The Surgeon-General had alreadj'^ contemplated such a plan and had 
assigned Major T. C. Lj'^ster to the duty of making a thorough study of 
it. After a careful investigation Major Lyster requested the assign- 
ment of members of the joint committee for duty in the Surgeon- 
General's Office to assist in this work. Major Nelson M. Black was put 
in charge of ophthalmology. Major Harris P. Mosher in charge of oto- 
laiyngologjq Major Vilraj^ P. Blair in charge of oral and plastic surgery. 
Captain Charles Bagle^q Jr., in charge of brain surgeiy. 

The first activity engaged in bj'’ the committee was the listing of all 
the known specialists throughout the United States represented bj'’ the 
various subsections of the Section on Surgeiy of the Head and bj'' 
preparing an indexed catalogue of these specialists. In determining 
the availability of applicants for service, assistance was rendered bj’’ an 
advisoiy committee which consists of well-known specialists in different 
parts of the countiy, to whom letters were sent requesting specific 
information. Througli tin's means man^^ of the most conspicuous men 
in the profession have joined the Medical Reserve Corps and have been 
assigned to duty in charge of the various Subsections on Surgeiy of the 
Head in tlie cantonments. Under tliem will be placed men of less 
experience who will be trained and later assigned to service in the base 
hospitals abroad. 

Anotlier duty of this sections is to suggest plans for a special head 
hospital pavilion to be erected in each national cantonment and to 
standardize the instruments and equipment to be used therein. 

In addition to the cantonment hospital a special head hospital of 
one thousand beds was authorized bj* the Surgeon-General to be con- 
structed and operated in France. This hospital is to include not on^v 
facilities and equipment for the care of the liead surgical cases, in the 
waj^ of operating room, laboratories, roentgen-ray department, etc., 
but it will have a complete optical shop for the grinding and repair of 
lenses for use in spectacles and various instruments as well as a complete 
instrument shop for the care and repair of tlie instruments of the entire 
plant. In order to simplifv storage, transportation, etc., all instruments 
and apparatus have been standardized as much as possible. The lenses 
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to be worn by the soldici-s, for instance, are all to be of the same size anti 
siinpc. J j)c frames nfll be carried in three stock sizes, which will permit 
of proper adiiistmcnt to any case. Plans for the organization of tlie 
army liospital have been studied and suggestions made, when requested, 
jis to tlic personnel necessary for the work of the head section. The 
Subsection on Oral and Plastic Surgery suggested tlie plans for dental 
operating rooms, whicli arc to l)c included in the special liospital 
building. 

The visual and hearing requirements of tlie various branches of the 
Army, togctlicr with methods of detecting malingerers, have been sub- 
mitted for study and suggestions. Arrangements are to be made to 
provide for the work of dental oral surgeons by the Section on Surgery 
of the Head. 


The following-named publications luu’c been autliorized by the 
Surgeon-General : 

TJie Snhsection on Brain Surgery prepared a book on War Surgery 
of ilic Nervous Syslcm, wliich was published by the Surgeon-Gcnerars 
Office and printed at the Government Printing Office. 

The Subsection on Oral and Plastic Surgery revised Blair’s book on 
Surgery and Diseases of the Mouih and Jan-s. 

The Subsection on Ophthalmology edited a Manual of Ophthalmology. 
Three members of tlie section also furnished tlie manuscript to the 
Committee on I^ublication of the Council of National Defense of a book 
entitled Ophthalmic Military Surgery, with cliapters on trachoma and 
tests for tlic detection of malingerers. 

The Subsection on Otolaryngology has in preparation a Manual 
of War Surgery vi Oiolamjngology. 

On request tliero was furnished an outline of tlie course of lectures 
to be given tlie officers in tlie cantonment base hospitals by tlie senior 
officer in each section, together witli a list of books for a reference 
library. 

In two of tlie subsections, namely, that on brain surgery and oral and 
plastic surgery, tlierc were not enough available surgeons sufficiently 
trained in tliese specialties to qualify for tlic responsible positions they 
were to fill. To meet tin's demand, schools were established and intern 
sive courses of study instituted at tlie follou’ing-named places; Officers 
School of Plastic and Oral Surgery, Northwestern University Dental 
School, Chicago, 111.;, Thomas W. Evans Museum and Oral Dental 
School of Surgery, University of Pennsylvania, Pliiladelphi^ Pa., 
Neurosurgical School, Clu’cago, Plu’ladelphia, New York; Neuro- 
surgical, Plastic and Oral Surgery School, St. Louis, Mo. 

Ilegular courses are being given in tliese schools by men conspicuous 
in tlie profession for tlieir teaching experience. The_ courses are open 
(1) to those of large surgical e.xperienee, the object being to add specia 
teclinic to their knowledge; (2) to develop the work in younger men wuo 


will be placed as assistants. , , i 

Officers of tlie Subsection on Brain and Plastic and Oral burg } 
are being assigned to the cantoninent hospitals of tins coun rj an 
each base and evacuation hospital going overseas. ,„.„„,rcrPrv 

For tlie purpose of elucidating some of the problems of f j ’ 

especially infections of the brain cord and ^^erings, a labora y 
established September 3 at Johns Hopkins Medical School, Bal 
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Maryland. The members of this laboratory staff are now diligently 
working on investigations of procedure and methods of treatment that 
can be adopted for general use in war surgery; 

As a result of the activities of the Section on Surgery of the Head, 
568 officers have been assigned active duty in the National Army and 
the National Guard Cantonment Base Hospitals or are being given 
special training for service at home or abroad. 


Effects of Submarine Duty on Personnel. — ^Assistant Surgeon Walter 
W. Cress, U. S. N. {Military Surgeon, xl, 699), considers the hygiene of 
the submarine an interesting field and observes the lack of available 
literature on the subject. He conducted observations on the ventila- 
tion of the submarine and on the effect of submarine duty on blood- 
pressure, weight and hearing of tlie crew. Bacteriological examina- 
tions of the air, under different conditions under which the submarine 
acts, showed the presence of far fewer bacteria than in that of dwellings 
and battleships, and the number of microorganisms was greatly reduced 
when the ventilation was at its poorest as compared with the number 
present when it was at its best. It is believed that this low content 
is due to the liigh humidity and the absence of dust particles and the 
aspirating action of the engines. Discomfort experienced while sub- 
merged greatly exceeds that experienced when running on the surface. 
This is due to the rise in humidity and temperature as a result of the 
rapid evaporation of the battery fluid and the higher speed of the 
dynamos. The fumes of unburned oil from the exhaust when charg- 
ing the batteries is considered lilcely to give rise to a transitory albu- 
minuria. Wliile the number of blood-pressure readings was considered 
too small for tlie drawing of definite conclusions, it is believed that 
long, continuous duty on submarines is conducive to high blood- 
pressure. The cause is not determined, but may be due to strain, 
lack of exercise and overeating, excessive use of tobacco or coffee or 
fatigue. A small loss of weight was noted after long trips, but this 
is not attributed to submarine duty per sc, as such usually occurs 
during the first few days at sea on any vessel. An occupational deaf- 
ness occurs in many individuals on submarine duty as a result of the 
vibratory movements and noises and the conditions favorable for the 
production of epipharyngeal and middle-ear catarrh. It is advised 
that thorough examinations be made of men before they are assigned 
to submarine duty and tliat no man be accepted who has had syphilis 
or the sequela? or complications of gonorrhea. M. J. B. 

Smoke and Powder Gases in Naval Warfare. — ^Surgeon D. N. 
Carpenter, U. S. N, {Military Stirgcon, xxxLx, 461), concludes that 
there is danger to the personnel in naval action from powder gases in 
the enemy’s explosive shells. This danger is greater in closed gun 
compartments than in turrets, and the gases may be distributed to 
all parts of the sliip tlu-ough the ventilating system. Owing to the 
positive internal pressure of the turrets there is no contamination 
of the turret air from the ship’s own gun-fire. Om'ng to the possi- 
bility of fires being started from -shell impact and explosion there is 
danger from smoke gases. Perforated funnels, ventilators, etc., may 
cause smoke contamination of any part of the ship, with serious effect 
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on tho personnel. The fire-room force is also c.xposcd to possible 
contmnination froin the furnace fires and coal bunkers. To prepare 
for such danger it is advisable to provide a liberal supply of a simple 
of respirator to be used in the gun compartments, handling rooms, 
fire and engine rooms, turrets, etc. Suitable helmets should be provided 
for the use of the rci)air party in fighting fires; additional electric fans 
and blowers should be placed in closed gun compartments to be used 
in emergency, and o.xygcn cylinders should be provided for the use of 
the medical department in cjiscs of asphyxia. M. J. R. 


The Lobar Pneumonia Problem in the Army. — IMajor Henry J. 
Nicnous, l\r. C., U. S. A. (MthUm/ Surtfroii, xli, 149), considers lobar 
pneumonia an especially important disease among soldiers, and states 
that it is to be c.\'pected in large camps in the winter months. He 
reports an epidemic and states that some suggestions of progress were 
reached which should improve the method of handling pneumonia in 
tlic Army. Through the din'erentiation of types or strains of the pneu- 
mococcus it has been shown that tiic majority of cases of lobar pneu- 
monia are due to the introduction from without of epidemic tiTies of 
the organism. This has throAvn light on baffling questions of epidemi- 
ology; it is now possible to trace the spread of infection by types and to 
detect infected contacts and “carriers.” The question of preventive 
inoculation can be approached with some confidence in the reliability 
of type immune reactions. Inclusive e\ddence as to the value of specific 
serum heretofore has been due to the lack of knowledge concerning 
types. The use of type serum for a tjqje infection has greatly reduced 
tlie mortality. Direct evidence of contagion has been demonstrated, 
based on tho determination of types. Pneumonia is now classed witli 
meningitis and diphtheria, witli the same method of transmission and 
problem of prevention. If effective tlic use of vaccination for prevention 
is considered a far more promising measure than isolation. M. J. R. 


Reorganization of the Civilian Hospital on a War Basis. Smith 
(Modern Hospital, October, 1917) states that although present plans 
do not contemplate the use of civdl hospitals to any great extent by the 
Medical Department of the Army, e.\cept in the event of a great 
emergency, certain suggestions may be made to civil hospitals pre- 
paring to be of service during the war. They should offer to the Govern- 
ment as many beds ns possible, but they should be actual beds, reamly 
available, and in sufficient number to be worth consideration, t e 
size of the staff should be cut to the minimum in order to release as 
many physicians as possible for military^ service. The intern 
should be organized on a one-year basis, in order to comply with the 
official regulations. They should prepare for the release of as many 
nurses as possible. They should admit as large classes of nurs^ a 
possible and prepare, if the emergency should arise, to a 

l^st a part of the senior class of nurses early. They should be p 
pared to train nurses’ aids whenever called upon to do so. ^ 
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A Handbook of Practical Treatment. Edited by John H. 

MdsseRj Jr., B.S., M.D., Associate in Medicine in the Univer- 
sity of Pennsjdvania, and Thomas C. Kelly, A.M., AI.D., 

Instructor in Medicine in the University of Pennsylvania. 

Volume IV. Pp. 1000. Philadelphia and London: W. B. 

Saunders Companj'-, 1917. 

In this IVth volume is brought up to date, under the same 
editorial names, the valuable work of the late and lamented editors 
of the first three, which were published in 1911. In so far as pos- 
sible the contributors to the original volumes have in this one either 
indicated such new features of treatment as have been presented 
up to this time in the literature or have entirely rewritten their 
sections; and in those instances Avhere death or other cause has 
prevented former authors from doing this, others have taken their 
places. Furthermore, distinctly new matter has been presented 
by special workers in their individual fields of study. 

The introductory chapter upon the modern treatment of disease 
is contributed by Dr. Alfred Stengel, who reviews broadly the 
development of our present conception of medical treatment, and 
discusses briefly certain of the newer methods. Fortunately the 
sections by Dr. J. William White and Sir Lauder Brunton were 
revised for this work before their deaths, and appear under their 
names. Dr. Leonard G. Rowntree, as a new contributor, has com- 
pletel}'^ revised the article upon nephritis, devoting 110 pages to 
this subject and presenting four very helpful charts in explanation 
of some of the newer methods of investigation and treatmeiit of 
this disease. The. Surgeon-General of our Army contributes an 
exliaustive but concise chapter upon one of the subjects with 
which his name is closelj^ identified, yellow fever.. The subjeet of 
tropical diseases is entirely revised by Dr. Bailey K. Ashford, as 
is that upon electrotherapy by Dr. Charles S. Potts, and upon the 
surgery of the liver and galLbladder by Dr. John B. Deaver. Dr. 
Joseph L. Miller has revMtten the chapter upon the diseases of the 
blood, and Dr. George Morris Piersol has made several contri- 
butions, refusing certain sections of which he was formerly only a 
co-autlior. 

Among the entirely new matter contained in this volume are 
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the treatment of cerebrospinal syphilis by Swift, hay fever by 
Goodall, acidosis in children by Ilowland and Marriott, occupa- 
tional diseases by Thompson, governmental prophylaxis by Dixon, 
peridental suppuration by Smith and Barrett, and splenectomy in 
the anemias by ICrumbhaar and Pearce. The reviewer is unable to 
think of any valuable medical or surgical practice tliat is not now 
discussed in these four vohunes, and feels that the names of the con- 
tributors are significantly indicative of the illuminating manner in 
which the subjects arc presented. 

Not the least important feature of the work is the exhaustive 
index of G7 double-columned pages which it contains. It is fitting 
also to call attention to the complete and separate 218-page desk 
index to the four volumes which accompanies this one. Mechani- 
cally both the volume and the desk index arc well done, the bind- 
ing being good, the type clear, the tables well presented, and most 
of the illustrations excellent. T. G. M. 


Rest, Suggestion .vnd Other TnEUAPEuric IMeasures in Ner- 
vous AND jMental Diseases. By Francis X. Dercum, M.D. 

Second edition. Pp. 395. Philadelpliia: P. Blakiston’s Son & 

Co., 1917. 

Tins volume is a revision of Volume I of the System of Physio- 
logical Theraimdics, edited by Dr. J. Solis Cohen. As its title 
indicates it concerns itself with the method of treatment of ner\'ous 
and mental conditions. 

To begin with, probably no one in this countrj' has had a larger 
experience in tlie treatment of the neuroses than Dr. Dercum. To 
gain such results it is apparent that his methods must be successful, 
and therefore whatever he VTites upon this subject should be of the 
utmost interest. 

The book is divided into three parts: (1) on rest; (2) on thera- 
peutics of mental diseases; (3) on suggestion. Each is divided 
into appropriate chapters. In the first part, which concerns itself 
mth the subject of rest, the author discusses the chemical, mor- 
phological and physical changes which occur in the sick person. He 
then takes up the symptoms of the fatigue neuroses, then the specm 
rest treatment as ‘applied to the neurasthenic, giving in detail the 
methods to be employed. This chapter is particularly interesting 
because it gives in large part Dr. Dercum's experiences of many 
years. The nature of hysteria is then discussed. The author di^ 
tinguishes between simple neurasthenia and psychasthema an 
hj^steria from hj'pochonth'iacal conditions. He inclines to Babmsm s 
\dew-point as to the presence of symptoms due to the examination 
of the physician. These views, as many others, ^re bemg radicaiJy 
changed as the result of experience gained from the present var. 
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He then discusses sjrmptoms and treatment of hypochondriacal 
conditions and the rest treatment of such conditions as chorea, 
epilepsy, paralysis agitans and organic conditions of the nervous 
system. 

In the second part the prevention of insanity and the general 
principles of the treatment of the insane are first discussed and then 
treatment of the special forms of mental diseases. In the last 
division on suggestion the author takes up the ordinary forms of 
suggestion, then discusses all the special cults, including those of 
Mrs. Eddy. Lastly he discusses the psychoanalytical method. 

This is an excellent book, full of common-sense methods for the 
treatment of all forms of nervous conditions, a copy of which should 
be in the hands of every physician. T. H. W. 


The Mastery of Nervousness. By Robert S. Carroll, M.D. 

Pp. 360. New York: Macmillan Companj'', 1917. 

As its title indicates this volume concerns itself with the ex-posi- 
tion of the nature of nervousness and its cure. The book has been 
written for the laity. The healthy, vigorous normal individual 
need not read it. It is only the neurotic, who seeks to master his 
nervousness, who will read such a work as this, because he thinks 
that from its perusal he can gain what he seeks — health. For such a 
person this work is valueless. It is not because this volume is not 
well Avritten, for it is. The author apparently has had a wide experi- 
ence and writes fluently and well, but practical e.xperience has showi 
that for the neurotic all works of this character are of the greatest 
harm, for it is well known that such a person will apply every sjunp- 
tom to himself, for he is incapable of normal reasoning. For the 
physician it is not scientific enough. Many books of this kind have 
been published in the last few years. This- is one of the best of its 
kind, but it is a pity that the author, who knows what he is talking 
about, should not have directed his energy in a more productive line. 

T. H. W. 


Suggestive Therapeutics. By Henry S. Munro. Fourth edition, • 
revised and enlarged. Pp. 481. St. Louis : C. V. Mosby Company, 
1917. 

This is the fourth edition of this work, the first having been 
reviewed in this J ournal some years ago. If repeated editions are an 
indication of the need of a book and of its success, then from these 
standards this book is a succe.ss, and there is need for it. Yet this 
book is altogether unscientific. It is vTitten for the general prac- 
titioner. The text is in the conversational style, the author giving 
many examples of methods employed by him. E\^ery phase of 
suggestion is discussed as applied to CN'ery sort of condition: for 
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example, liypnotism as applied to bronchitis, asthma, pneumonia, 
dressing of a painful Avound; various operations, such as suprapubic 
cystotomy, dental surgeiy, insomnia, psychic impotency, the 
nausea and vomiting of pregnancy, alcoholism, pulmonary tuber- 
culosis, etc. The methods used in applying hjTmotism are given 
at length.^ Chapters arc VTitten on suggestion as an adjunct in 
the administration of anesthetics, on psychotherapy in relation to 
the expectant mother, the psychological factor, obstetrics and the 
technic of application. In the discussion of the sex phase the author 
goes into the subject at length. His advice is very good and method 
of the ti'eatmcnt of this phase is sound. The author differs from 
Freud not only in his principles but in the application of them, 
stating that the principles of Freud are limited and that the method 
advocated by him are harmful, etc. The author does not hesitate 
to state that his vicAvs are much better than those of Freud and 
that his experience is even larger. Ilis knoAA'ledge of Freudian 
psychology is based upon his reading of certain articles, AA’hich 
he frankly quotes. T. H. W. 


The Growth of IMedicine from the Earliest Times to about 
ISOO. By Albert H. Buck, B.A., iM.D., formerly Clinical Pro- 
fessor of Diseases of the Ear, Columbia Unreersity, New York; 
Consulting Aural Surgeon, Ncav York Eye and Ear Infirmary. 
Pp. 582. Ncav HaA'en: Yale Unreersity Press, 1917. 

To attempt to present in one volume the history of the growth 
of medicine from the earliest times to about 1800 is a difficidt task, 
but a most desirable one. Dr. Buck has been admirably successfid, 
the work, although of less than (500 pages, including many illus- 
trations, yet presents in plenty of detail all of the most important 
steps in the long story of medical history. Because of its breAuty 
tliere is a continuity of thought and chronological progress which 
is so often lost in the maze of detail of more lengthy Avorks. For 
this reason the book should become more and more popular A\dth 
practitioners and undergraduate students of medicine who desire 
to reap ideals and stimulation from the Ua'cs and achieA’'ements of 
the masters of medicine. 

' The work is entertaining from beginning to end, is well illustrated 
and A’^ery clearly printed. 

. It is the first Avork published by the Yale UniA'’ersity Press on 
the Williams hlemorial Publication Fund, AA'hich was founded^ to 
enable “the Yale University Press to accept for publication medical 
treatises which deal with the historical and scientific questions o 
this branch of knowledge, but which, for sound business reasons, 
cannot be published on a merely commercial basis.” 

The rcAnewer begs to prophesy that in this instance the book a\ i ^ 
not only proA’e to be a credit to the author but a success on a mCTcly 
commercial basis. O. H. 1 . • 
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T. TURNER THOMAS, M.D., 

ASSOCIATE PROFESSOR OF APPLIED ANATOMY AND ASSOCIATE IN SURGERY IN THE 
UNIVERSITY OF PENNSYLVANIA; SURGEON TO THE PHILADELPHIA GENERAL 
HOSPITAL AND ASSISTANT SURGEON TO THE UNIVERSITY HOSPITAL. 


Dakin’s ‘‘Dichloramine-T” in the Treatment of the Wounds of War. — 
Sweet {Brilisli Med Jour., August 25, 1917, p. 249) says tliat he has 
treated some 80 cases with “dicIdoramine-T” (toluine-para-sulpho- 
di chloramine) ; some have been old cases witli foreign bodies Ijdng in 
the bone, and suppuration did not stop until the foreign body was 
removed. Fresh cases, in which enough integument was left to permit 
it, have been treated with dichloramine once and immediately closed, 
and have healed by secondary intention; 16 cases, old and fresh, were 
cultured after treatment with “dichloramine-T” for varying periods, 
of which 11 gave no growth whatever; of the 5 in which a growth 
appeared, 4 were old cases of deep bone involvement; the only growth 
was the Staphylococcus aureus in 4 cases and in 1 case the pyocyaneus. 
The wound fills rapidly with granulation tissue of healthy color, which 
exliibits no tendency to become water-soaked and indolent; the skin 
edges grow in rapidly. The surgeons of the unit, with Dr. Sweet, are 
agreed tliat tlie wounds treated by “dichloramine-T” are in every way 
as satisfactory as they have seen under any method : The new “ diehlor- 
amine-T” solution is made by dissohdng the crystals of “ dichloramine- 
T” in chlorinated eucalyptol and then diluting this solution by the 
addition of chlorinated paraffin oil. It is best applied bj'- an oil spray, 
an ordinary hard-rubber or all-glass atomizer being the most practical 
method. It is of great advantage in wound treatment, even if the 
final results are no better, because it saves the pain of wound dressing; 
it affects an appreciable saving of dressing material; the amount of 
solution is of small bulk; the number of wounds which a surgeon can 
dress in a given time is far greater than by any other method; the 
elimination of the Carrel tube simplifies the dressing and the problem 
of the transportation of the wounded. The elimination of the Carrel 
tube saves the time of the nurse for the periodic flushing. 
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Giuishot Wounds of the Knee-Joint Treated in a Base Hospital.— 
Ca-MPHell and Wolfenpen {iMncci, August II, 1917, p. 185) say that 
these wounds have furnished one of the most difficult surgical problems 
of the war and their treatment, after nearly two and a half years,- 
appeam to be far from satisfactory. According to the anatomy and 
physiology of the joint the lines along which all treatment in septic 
cases must be directed are: (1) The lowering of intra-articular tension 
by evacuation of the exudate, therebj'- preventing the tracking of infec- 
tion along die fascial planes; (2) tlie rapid overcoming of infection and 
tlie removal of infective material as soon as it is formed, thereby 
diminishing suppuration; (3) the promotion of the formation of adhe- 
sions, thereby limiting the area of infection and diminishing the surface 
for toxic absorption; (4) the- removal of pressure from the articular 
cartilage, thereby diminishing the chances of its becoming eroded. 
Their present methods of treatment in severe cases are based upon three 
fundamentals: (1) Absolute rest and fixation; (2) the strictest asepsis; 
(3) the use of Carrel’s method of wound treatment. With this method 
efficiently carried out tliey find tliat infection is most effectually 
counteracted; that organisms and the pabuliim suitable for their 
growth are washed outward, even from the deep^t parts of the wound ; 
that ingress of sepsis from witliout is prevented, a most important 
consideration in tlie treatment of knee-joint cases; that pus forms only 
in small quantity; that adliesions of tlie synovial membrane form with 
great readiness; that the patient need only be dressed in twenty-four 
or forty-eight hours. Earlier their cases were treated by the saline 
metliod. Comparing the last series of results so gained with those 
obtained recently when using Carrel’s method they find that in the 
latter the mortality is reduced to one-fourth and the number requiring 
amputation to one-eightli,. although the cases treated by Carrel’s 
method were, if anytliing, more severe. From their limited experience 
they are not disposed to adidse e.xcision of tlie joint as a method of 
treatment in septic artliritis. 

• Surgical Methods of Dealing with Pelvic Infections, — Cullen 
iSnrg., Gynec. and Obsi., 1917, xxv, 134) says that when an appendix 
abscess is opened the appendix can practically always be removed at 
the same time, proidded the abscess is well walled off with gauze before 
an attempt is made to open it. In removing a. large pus -tube ffiat is 
firmly adherent to the pelvic floor, it is better to begin by excising a 
wedge of the uterine cornu, and gradually freeing the mesosalpm^ 
The tube can then be lifted up as a straight rod and carefully ■walled 
off on all sides before it is shelled off from the pelvic floor. Soiling is 
reduced to a minimum. Pelvic drains that emerge frorn^ the vagina 
should be so arranged that they do not come into contact with the smai 
intestine. Vaginal drains laid in the pelvis during an abdommal opera- 
tion should not be removed, as a rule, before the fourth or fifth day on 
account of the danger of pulling dowm an adherent loop of smml bowel. 
The vaginal drainage of a pelvic abscess may relieve the patient omy 
temporarily. The development of other incipient abscesses 
several more vaginal operations before the inflammation subsides, an 
even then a subsequent abdominal operation may be nec^sary. o 
case of pelvic abscess should be irrigated. There is danger of rupture 
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the abscess wall and of the escape of infectious fluid into the abdomen 
which will set up a general peritonitis. Postpuerperal infections are 
found, as a rule, in one or both broad ligaments. Tliose in the Ijroad 
ligaments can be most satisfactoi'ily opened extraperitoneally through 
a gridiron incision just above Poupart’s ligament. Such accumulations 
should rarely, if ever, be opened through the vaginal vault. 
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• Clinical Studies on the Respiration. IV. The Vital Capacity of the 
Lungs and its Relation to Dyspnea. — This paper by Peabodv and 
Wentworth (Arck Ini. Med., 1917, xx, 443) is really a continuation 
of tlie preceding in which they showed tliat patients witli heart disease 
became dyspneic more easily than did healthy subjects because of their 
inability to increase the depth of breathing in a normal manner. The 
inability to breathe deeply corresponds to a diminished vital capacity 
of the lungs as measured by the volume of the greatest possible expira- 
tion after the deepest inspiration. The investigators employed two 
different methods of measuring the vital capacity. One was by use of 
a calibrated recording spirometer, the other by the use of an ordinary 
portable spirometer. They determined that the position of the patient 
made no practical difference in his vital capacity. One hundred and 
forty healthy adults were studied. They were classified according to 
sex and height. Of the males there were tliree groups; Group 1 con- 
sisted of those persons 6 feet tall or over whose normal capacitj' was 
5100 c.c. Group 2 consisted of men between 5 feet 8.5 inches and 
6 feet tall witli a normal vital capacitj^ of 4800 c.c. Group 3 consisted 
of men whose height was between 5 feet 8.5 inches and 5 feet 3 inches, 
whose vital capacity was 4000 c.c. Though the vital capacity of some 
subjects was very much greater than that called for by their grouji 
position, only 1 of the 96 normal males had a vital capacitj" more 
than 10 per cent, below the appropriate normal standard. Peabody 
and Wentworth conclude that healthy males almost invariably have 
a vital capacity of 90 per cent, or more of tlie normal stiindard. The 
women were also diwded into three groups: Group 1 measured oi'cr 
5 feet 6 inches; vital capacity 3275 c.c. Group 2 measured from 5 feet 
4 inches to 5 feet 0 inches, with an average vital capacity of 3050 c.c. 
Group 3 made up of persons who measured from 5 feet 1 inch to 5 
feet 4 inches; vital capacity 2825 c.c. In five of these women the 
vital capacity was more than 10 per cent, below the appropriate normal, 
but in no case was it more than 15 per cent, below. 224 observation.s 
on 124 patients suffering from cardiac disease showed that the clinical 
condition of the patient, more especially the tendency to dyspnea varied 

directlv witli the degree to which the vital capacity was diminished. 

» ^ • 
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Patients with a vital capacitj' of 90 per cent, or more of the appropriate 
normal stiindard adopted for their sex and height had little or no 
abnormal tendency to dyspnea. Patients with a vital capacity of from 
70 to 90 per cent, of the normal became short of breath on unusual 
exertion and must lead a restricted life, although many of them can do 
light work. Patients with a vital capacity of from 40 to 70 per cent, of 
the normal become dyspneic on moderate or slight exertion, are rarely 
able to work, and frequently suifer from cardiac decompensation. 
Tliose Avitli vital capacity of less than 40 per cent, are decompensated 
patients, usually confined to bed, and the mortality in this group is 
high. There is a close correspondence in the individual case between 
changes of vital capacity and variations in the tendency to dyspnea. In 
stages of decompensation the vital capacity falls, and with recovery 
tlie vital capacity rises. Comparatively slight changes in tlie patient's 
condition may manifest themselves in changes in vital capacity. Indeed 
it is possible by studying the variations in vital capacity to throw much 
light on the course and CA'cn on the prognosis of the disease. In Amrious 
otlier diseases in AA’liich mechanical conditions interfere AAdth the move- 
ment of the lungs, such as pleural effusion, cirrhosis of the liver with 
ascites, etc., the tendency to dyspnea corresponds closely to the decrease 
in A'ital capacity. This, hoAvever, is not true for the anemias, where 
the dyspnea appears to be due to the Ioav hemoglobin content of the 
blood. In acute neplrritis the Autal capacity Avas not decreased beioAv 
the normal. In chronic nephritis AA-ithout eAddence of heart disease 
and Avdtliout history of dyspnea, vital capacity Avas usually AA-ithin the 
normal limits. In cardiorenal cases Avhere dyspnea Avas a prominent 
symptom, vital capacity Avas usually decreased in proportion to the 
intensity of the dyspnea. In diseases in Avluch dyspnea is not a promi- 
nent sjunptom, such as acute and chronic arthritis, diabetes, hemi- 
plegia, tabes, and in surgical conAmlescence the vital capacity is usuallj'' 
within tlie normal limits, although general Aveakness and old age may 
cause a slight decrease. 

Clinical Studies on the Respiration. V, The Basal Metabolism 
and the Minute-volume of the Respiration of Patients Avith Cardiac 
Disease. — Feabooy, Wentavobth and Barker {Arch. Ini. Med., 1917, 
XX, 468) report their obsenmtions on the gaseous metabolism and 
pulmonary A'entilation of ta'o groups of patients with heart disease. 
Group 1 consists of subjects in good or fairly good condition, in whom 
the Autal capacity of the lungs Avas OA'er 60 per cent, of the normal. 
Group 2 consists of much more severely affected patients in whom the 
Autal capacity was 60 per cent, of the normal or less. The basal metab- 
olism calculated from the oxygen consumption per square meter of 
body surface averaged 2.5 per cent, above normal in Group 1, and 12.8 
per cent, above normal in Group 2. The average Amlume per respira- 
tion was less in Group 2 than in Group 1, and the average rate of respira- 
tion was higher in Group 2 than in Group 1. The minute- volume or 
air breathed aimraged approximately 30 per cent, higher in the members 
of Group 2 than it did in those of Group 1. The relation is pointed ou 
between the increase of the minute-volume of the more seriously imec e ^ 
patients and the decrease in the vital capacity of the lungs. Finally 
it is shown that this high minute-Amlume js a factor in the production^ 
of dyspnea in persons with seimre heart disease. 
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Hypertrophic Stenosis in Infants. — Holt (Brifish Jour. Children's 
D'ls., xiv. Nos. 163-165) states that hypertrophic stenosis of the 
pylorus in infancy is a patliological entity and it should not be con- 
fused with other pathological conditions which may be accompanied 
by vomiting and occasional gastric peristalsis. Many of the milder 
forms recover under medical treatment. If improvement is not noticed 
in the course of two or three weeks of medical treatment, and those 
which show severe symptoms, surgical treatment is indicated. These 
symptoms demanding surgical attention are rapid loss of weight, 
persistent vomiting and forcible, gastric peristalsis and the presence 
of a palpable tumor and abnormal gastric retention. The value of the 
roentgen rays is not so great as the study of gastric retention. In cases 
in which the symptoms have persisted for several weeks before they 
come under observation are best treated surgically as soon as a diag- 
nosis is made. The author recommends the simple external division 
of the circular muscular fibers as recommended by Rammstedt rather 
than gastro-enterostomy, divulsion, pyloroplasty and such operations. 
The Rammstedt operation has been shown to be of greater value than 
•any other operation and even better than medical treatment. Growth 
and development are not interfered with by this operation. Cases not 
operated on usually show no symptoms after the first year, but are 
possibly the basis of pyloric obstruction later on in life. 

Intradermal Reactions to Proteins of Infants Suffering from Gastro- 
intestinal Disease. — Greer (Arch. Pediat., xxxiv. No. 11) says that 
in children suffering from gastro-entcritis or atrophy 23 out of 26 
gave definite intradermal reaction to lactalbumin of the cow. Three 
reacted positively to caseinogen. The much greater reactivity to 
lactalbumin is in agreement with the observation that almost all 
allergic milk reactions proceed better with lactalbumin than with 
caseinogen. These findings suggest that sensitization to cow’s milk 
protein does occur in acute or chronic gastro-enteric disturbance and 
that such sensitization can be demonstrated by the intradermal 
injection of small amounts of tliese proteins, and, further, tliat the 
lactalbumin is tlie protein to wliich, probably, sensitization most easily 
occurs. 


Meningococcus Meningitis in the Newborn with Interesting and 
Unusual Features. — Miller (Arch. Pcdial., .xxxiv. No. 11). This 
case showed tlic following features: The onset, with conjunctivitis, 
which was mistakenly regarded as gonorrheal; the bulbous eruption 
in the second week of the disease; the prolonged latent period before 
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signs of meningitis were apparent (fourth week) ; the peeuliar eiiaraeter 
of tlie spinal fluid (tapping is liable to be imsatisfaetory in the newborn, 
as fluid does not flow, readily from the subarachnoid space, and in this 
case platinized at once); the large number of punctures of the fontanel 
(10) in so young a patient, with no apparent ill effect beyond vomiting 
(the first two of these punctures were made into the ventricle and after- 
ward, vith the greater accumulation, the needle probably entered the 
subarachnoid space); the large amount of serum introduced (in all 
260 C.C.), with no sign of serum disease; the remarkable sclerema-like 
condition of the skin, persisting tliroughout the attack; the apparent 
improvement in the clinical symptoms and the cerebrospinal fluid after 
the tenth injection of serum, with the subsequent return of active 
symptoms and death. 
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Labor Conducted under Gas and Oxygen in Two Cases of Lost 
Cardiac Compensation. — Gettman (Jour. Am. Med. Assn., February 
17, 1917) reports the case of a multipara who for three years had suffered 
from heart disease, with difficult respiration and swelling in her limbs. 
For the seven months preceding, she had been imable to walk and could • 
not sleep except in a sitting posture. On admission to the hospital, her 
hemoglobin was 58 per cent., the urine showed albumin and granular 
casts, and mitral insufficiency, Tsdth lost compensation, was present. 
The patient was pregnant eight and a half months. Her previous labors 
had been without difficulty and the pelvis was normal. For nine days 
she received mescal treatment, and, when labor began, she was trans- 
ferred to the obstetrical department of the hospital. The first stege 
of labor went fairly well, but, when expulsive efforts began, the patient 
became cyanosed and almost pulseless. Nitrous oxide oxygen 
administered and the patient was dehvered of a full-term, living child 
by version and extraction. She passed through this very successfully 
and improved for nine days when she suddenly developed cardiac 
dilatation and died six hours later. The second case was^ that of a 
primipara, aged forty-three years, who had mitral regurgitation for 
five jmars. She had attacks of cholecystitis at intervals, and 
years before had ventral suspension for retroversion. There had been 
edema of the feet and legs for three months, and the patient slept m a 
sitting posture. On examination the heart was dilated and ite action 
irregular and weak. The child was in transverse position, and, as e 
patient was a primipara, it was thought best to deliver by Cesarean 
section under gas and oxygen. Tliis was done successfully, the pa en 
enduring the anesthetic and the operation well. The child was a u 
term and in good condition. Mother and child left the hospital m 
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weeks. These cases demonstrate tlie fact that gas and oxygen were 
used successfully. Without wishing to deny -the virtue of gas and 
oxygen, the re\dewer must call attention to the fact that the same thing 
has been done successfully under other anesthetics. Provided oxygen 
be used freely, either chloroform or ether can be employed in lieart 
cases for delivery. Anesthesia is an absolute necessity with these 
.patients, and saves life during the strain of labor. The omission of an 
anesthetic 'would be followed by death during labor. 


Labor Complicated by Occipitoposterior Positions Treated by Digital 
Rotation. — Peck (Am. Jour. Ohst., March, 1917) contributes an article 
upon this subject, witlr illustrations, and believes that these cases can 
be best managed by digital rotation. He finds that the positive diag- 
nosis of the exact position of the head is essential, and is best made at 
the beginning of the second stage of labor immediately after the rupture 
of the membranes and during the contraction of the uterus. Attempts 
at digital rotation before the vertex is engaged in the pelvis usually 
end in failure because conditions are unfavorable. Digital rotation 
should be applied during uterine contractions and after the occiput 
is upon the floor of the pelvis. Rotation should be gradual, and the 
effort may have to be continued through several uterine contractions 
before the occiput remains anterior. In some cases the occiput seems 
more movable wlien the uterus is relaxed, but then the fingers cannot 
exert their full power in rotation because the tendency is for the fingers 
to slip off the bony ledge from fonvard displacement of the uterus. 
After anterior rotation has been secured, no effort should be made to 
deliver the child for some time in order to secure molding of the head. 
Digital rotation may often be used preceding the application of forceps. 
By this means, a favorable position is obtained for the direct application 
of forceps to the sides of the head. Should attempts at digital rotation 
fail, no harm has been done to mother or cliild. 


Drainage of Pus Conditions in the Pelvis during Pregnancy. — 
Redeh (Am. Jour. Ohsi., December, 191G) believes that the most 
satisfactory evidence of the presence of pus in Douglas’s cul-de-sac 
can be obtained by rectal examination. If there is a considerable 
accumulation, it is readily recognized, but if the quantity of pus is 
small, it may be necessary to examine with the finger without a glove. 
It is well to recognize these conditions as early as possible as the con- 
tinued presence of pus in the pelvis dm-ing pregnancy is a dangerous 
factor. In choosing the method of operation, it is well, if possible, 
to drain the abscess through the rectum. The anus is first gently 
dilated and the rectum thoroughly Avashed out. The index finger 
vdthout a glove finds the most fluctuating spot and a sharp-pointed 
bistoury is passed along the finger and cautiously introduced. As soon 
as the pus is encountered, the bistomy is Avithdrawn, and the point 
of a dressing forceps introduced into the opening. By spreading its 
branches, a hole sufficiently large to admit the end of a rubber drainage 
tube is readily made. This tube is retained for a Aveck and then 
remoA’ed. The operation may be performed Avith, or Avithout an 
anesthetic. 
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The Blood in Cancer under Roentgenotherapy. — As a result of an ex- 
tensive study of the blood of patients undergoing roentgen treatment 
for eancer, Stevens {Am. Jour. Rornigen., 1917, iv, 21.5) summarizes his 
preliminary report by stating that roentgen rays, applied in repeated 
large doses, with deep penetration, profoundly affeet the erythrocytes 
of human beings, contrary to most of the reported experiments on small 
animals. This elfect consists of a considerable diminution in number 
from the fourth to the sixth day after treatment, then with vacillations 
rapidly increasing in number until the tenth or eleventh day, so that 
there maj' be a decided erythrocytosis with some vacillations. Tlus 
may be followed by another drop and in cases where several treatments 
liave been given over several weeks, the figures may not fully recover 
their former level before the end of forty or fifty days. For the first 
few days after a treatment the lymphocytes are suppressed or destroyed 
by large doses of roentgen rays in the treatment of cancer. In favor- 
able cases this is followed by a reaction with lymphocytosis between 
the third and seventh days which may continue almost uninterruptedly 
until tlie fourteenth day or it may stop short after the seventh day and 
reappear more strongly and persistentlj'^ on or about the fourteenth 
day. There is a strong resemblance between the curves of these lym- 
phocytic reactions and those which constitute the opsonic index. The 
treatment should probably not be repeated until the reaction is over, 
and the repetition of the dose should probably be governed by the 
reactions in the blood as well as in the skin, the former being much 
more sensitive than the latter. In some cases of cancer, the roentgen 
rays tend to stimulate a general (though probably temporary) immunitj', 
if lymphocytosis is an indication of immunity. The action of the 
roentgen rays in cancer therefore would appear to be tv'ofold — local, 
by destruction of disease cells, and general, by stimulating lympho- 
cytosis and consequently resistance. 


Surgical Hemostasis of the Female Pelvis. — A most interesting 
stereoradiographic study of the vessels of the female pelvis was executed 
by Fuhniss and Meyer {Ncto York Stoic Jour. Med., 1917, xvii, 462), 
witli three definite objects in view: (1) tliey desired to show tlie degree 
of anemia that could be produced by the ligati on of certain vessels or 
certain groups of vessels; (2) to show the most effective methods o 
producing anemia for surgical operations, and finally to show^ the 
minimal amount of blood supply compatible with ^ adequate tissue 
nutrition. This study was conducted by injecting into the arteria 
system a mLxture of red lead and albolene, after the liga,tion of cer am 
vessels. After the removal of certain ligatures, further injections were 



GYNECOLOGY 


303 


made and other radiographs taken. This was continued until all the 
ligatures were removed. As a result of this work it was found that with 
ligation of the common iliac arteries, together vith the ovarian arteries, 
the only vessel filled in the pelvis is the superior hemorrhoidal branch 
of tire inferior mesenteric; release of the ligature on the external iliac 
makes little or no difference in the filling of the pelvic vessels. The 
internal iliac vessels can be filled through only one ovarian vessel. While 
brandies of the last lumbar arteries and of the gluteal and iliolumbar 
branches of the internal iliac can be seen in close proximity, the passage 
of the injected mass from one to the other cannot be demonstrated. 
Had tliere been branches sufficiently large to pass the injected material, 
it should have been demonstrated by the injection when the common 
iliacs and the ovarians were tied. Therefore it would seem that a most 
extensive and dangerous ischemia would be produced bj^ the ligation 
of the ovarians and common iliacs, or almost as complete an ischemia 
by the ligation of the ovarians and internal iliacs. The authors believe 
that bleeding would be lessened by the ligation of one ovarian and both 
internal iliacs, or both ovarians and one internal iliac, without seriously 
endangering the nutrition of the pelvis, provided that structures through 
which the vessels crossed the median lino were not removed. Further, 
that possibly the ligation of the ovarian and both internal iliacs during a 
hysterectomy would leave an inadequate blood supply, and that liga- 
tion of the ovarian and the uterines would give good hemostasis and yet 
leave sufficient blood supply. Investigations of this nature should be 
greatly encouraged as tlie findings should be of considerable value 
to the gynecologist in dealing with cancerous growths in the pelvis, 
especially when using the newer cautery technics in which extensive 
ligation of pelvic bloodvessels is an important part of the procedure. 

Preservation of Menstrual Function in Tubal Disease. — Practi- 
tioners who have been watching the literature of recent years will 
remember tliat considerable attention has been paid to the subject 
of pelvic inflammatory disease in all its forms by Polak and his staff. 
In his latest contribution, Polak {Jour. Am. Med. Assn., 1917, Ixi.x, 
1938) states that while all are agreed that the retention of an infected 
uterus, after remo-\^al of infected tubes', is a menace to the woman’s 
future health, he personally believes that when so much care is taken 
to preserve the function of ovulation, there should be like care in pre- 
serving the function of menstruation, as ovulation without menstrua- 
tion contributes little to the patient’s well-being. Sections through 
the uterus, between the fundus and internal os show practical^' no 
pathological changes in these inflammatory cases, but the greatest 
patliology in tlie uterus is to be found in the cervical glands and in the 
fundal region and pars interstitialis of the tube. In order, therefore, 
to clear tlie patient from tliese infective foci, many operators ha^'e been 
performing a panhysterectomy, which, to be sure, entirely rids the 
patient of tlie infection, but also deprives the patient of further men- 
strual flow. In order to obviate this unpleasant sequel, l)ut at the same 
time to thoroughly rid tlie patient of her infection, Polak has liecn 
treating the cervix by linear cauterization or excision following which 
he attacks the tubes and fundus of the uterus by the method of Beuttner 
and Bell. This procedure consists of the ablation of both tubes ivith the 
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resection of the infected fundus of the uterus, leaving sufficient healtliy 
uterine body to conserve the menstrual function and one or both 
ovaries to continue ovulation. The operation should be done without 
interfering uutli the ovarian circulation, hemostasis being seeured by 
the ligation of the individual branches supplying the tube and fundus. 
With the bleeding controlled, a wedge-shaped excision is made of the 
upper part of the body and fundus of the uterus. The anterior incision 
begins just posterior to the insertion of the round ligament and runs 
across the front of the uterus to a corresponding point on the opposite 
side. The posterior incision begins between the tubal insertion and the 
ovarian ligament on one side and extends across the posterior surface 
to the same point on the opposite side. The incision is made in such a 
manner that the entire fundal mucosa with the pars interstitialis and 
surrounding tissues of both sides are excised. By means of tliis opera- 
tion, sufficient endometrium is allowed to remain to perpetuate men- 
struation. 


DISEASES OF THE LARYNX AND CONTIGUOUS 

STRUCTURES 


UNDER THE CHARGE OF 

J. SOLIS-COHEN, M.D., 

rHIDADEDrUIA. 


Cyst of the Larynx.— Chamberlin {Laryngoscope, August 1917) 
reports a case in a well-rleveloped child who had had a peculiar cry 
almost from birtli, shortly followed by inspiratory stridor whicli had 
become markedly worse during six montlis. There was no history of 
dyspnea or of cyanosis. The interior of the larynx could not be inspected 
with the aid of the laryngoscopic mirror, but under suspension a large 
tumor mass was seen to occupy the entire right side of the larynx, 
rendering a view of the interior impossible. An hj'pertrophied fold of 
mucous membrane at the summit of tlie left aryepiglottic fold flapped 
back and fortli in the air stream, and accounted for the stertor. It was 
resected and tlie stertor ceased. A long knife inserted into tlie tumor 
with a view of determining its consistence gave exit to 1 or 2 drams of a 
brownish viscid, almost gelatinous liquid, and the tumor collapsed. 
Careful examination failing to reveal its walls or even the wound of the 
stab. It was thought that tlie tumor had been situated on me rig i 
aryepiglottic fold. An excellent and unobstructed view of tlie en ire 
larynx and several rings of the trachea was at once possible. I 
had not been any recurrence of trouble up to the time of the report. 


Excision under Suspension Laryngoscopy of a Carcinoma of the 
Larynx: No Recurrence in Three Years.— Mayer {Laryngoscope,^ 
February, 1917) reports this case in which under suspension larynges 
copj" be excised with long-handled, curved right and left sea P® ® 
carcinomatous epiglottis which he exliibited at the New 1 ork Aca . 
of Medicine. Save for a rather alarming hemorrhage on tiie se 
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day after the operation, an uninterrupted recovery ensued. The patient, 
a man, aged sixty-four years, had not experienced any discomfort 
whatever from the loss of his epiglottis, deglutition and vocalization 
being perfect. 


Diphtheritic Membranes in the Lung Diagnosed and Eemoved under 
Bronchoscopy, — Skillern (Laryngoscopy, February, 1917) reports the 
case of a boy, aged seven years, supposed to have inspirated a bead 
which accounted for existing cough and attacks of suffocation. Physical 
exploration of the chest and fluoroscopic examination were practically 
negative. Under bronchoscopic inspection there was detected, a little 
above and at the lower lobe bifurcation of the right lung, a membrane 
which bled on being loosened with a dull hook. It was not deemed 
prudent to continue manipulation at that moment. Two hours later 
dyspnea became so urgent as to require immediate tracheotomy. 
Three days later the membrane was loosened under bronchoscopy 
and on account of friability was found removable only piecemeal. 
Some pieces of membrane were coughed out tiuough the cannula during 
the night. The tube was removed on the seventh day, the child being 
entirely well. Nine months previous to this clinical history the patient 
had gone through a severe attack of diphtheria followed for some two 
months by a cough which had cleared up entirely. 


Gunshot Wounds of the Larynx. — Goulet (Rcvtic de Laryngoh, 
d’otol. et dc rhinoL, July 15, 1917) has found but one gunshot wound 
of the larjmx among 1200 wounded soldiers under his care. He reports a 
case of gunshot wound of the larynx, followed by abscess and recurrent 
paralysis. A bullet from a great distance had passed through the neck 
without injuring the great vessels, but had injured the arytenoid region 
and induced local inflammatory action; and it had injured the recurrent 
nerve in passing. A good recovery ensued, but the paralysis of the left 
recurrent remained permanent. 


Chancre of the Pharyngeal Tonsil. — Haden (Laryngoscope, August, 
1917) reports tlie case of a married woman, aged twenty-five years 
with headache unaccountable for by her eyes or her general condition. 
Though there had not been anj'^ history of trouble in nose or throat, 
posterior rliinoscopy, a swollen, bright red pharyngeal tonsil with 
apparent ulceration of its surface. Three days after an application of 
argyrol, though the pain became so severe as to require the administra- 
tion of morpliin, the patient expectorated a section of tlie pharyngeal 
tonsil which on microscopic inspection was found to contain numerous 
living Spirocheta3 pallida. At this time a tjqiical secondary rash 
appeared upon the body. Salvarsan was administered the next day, 
and the headache subsided. 


Septic Arthritis following Submucous Resection of the Nasal Septum. 
— Imperatori (Laryngoscope, March, 1917) reports a case of septic 
artliritis of the knee-joint following resection of the nasal septum. 
Fluctuation was evident on the ninth day after the operation. The 
joint was opened and considerable pus was found with manifestations 
of extensive destruction of tlie articular cartilages. 
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Saddle-nose Deformity after Submucous Resection of the Septum 
Corrected Jjy Transplantation of Bone. — Carter {JMTJjngoscopc, Feb- 
ruary, 1917) reports a case in whicli eighteen months after resection 
of the nasal septum, lie corrected a resultant saddle-back deformity by 
transplanting about two inches of the ninth rib, working -by the intra- 
nasal route. _ The deformity was completely corrected and the nose is 
as strong as it ever was. 


PATHOLOGY AND BACTERIOLOGY 
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Formation of Methemoglobin by Streptococcus Viridans.— In 
the classification of the streptococci, constant use is made of the 
formation of methemoglobin upon blood agar by tlie organisms of the 
viridans group. This alteration of the blood pigment is readily distin- 
guished, but the manner in which the bacteria act to cause this change 
is not very apparent. Blake {Jour. Exper. Med., 1916, xxiv, 315) 
found that the cluinge from oxyhemoglobin into methemoglobin took 
place only in the presence of the living microorganisms. The reaction 
appeared to depend upon the metabolic activity of the bacteria and 
bad no relation to the virulence of the particular strain. The intensity 
of the activity bore some relation to the rapidity of multiplication. 
Hence it is found tliat the change in the liemoglobin was most marked 
when tlie medium contained the optimum of nutritive materials. Dex- 
trose was one of tlie substances which enhanced the reaction. The 
results obtained by the author with the Streptococcus viridans are very 
similar to those reported by Cole, for the pneumococcus. In both 
instances the reaction appears to depend upon processes of oxidation 
and reduction, for the result cannot be obtained in the absence of oxygen, 
while it is retarded when too much oxygen is present. There is no e\a- 
dence that the change in the hemoglobin is due to a specific secretion 
on the part of the microorganism. The author points out that the 
results of the experiments suggest the manner in which bacteria niay be 
injurious to other tissues by disturbances in oxidation because of the 
metabolic activities of the organism. This theory, it is suggested, is 
particularly applicable to tlie Streptococcus viridans because the lesions 
produced by it are prone to be localized and associated with the actua 
presence of the streptococci. 
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Agglutination of Treponema Pallidum in Human Syphilis. — 
Numerous attempts have been made to determine the presence of 
agglutinins in the sera of infected people or in experimental animals. 
Many of these studies failed to demonstrate agglutinins in sufficient 
quantity to make the test practical. On the other hand a few investiga- 
tors believe that a technic is available wJiereby these specific substances 
can be recognized in the sera of infected individuals. Kolmer, 
Beoadwell and Matsunami {Jour. Exper. Med., 1916, xxiv, 333) 
using Zinsser’s strain A of Treponema pallidum and a series of known 
sera obtained from patients with syphilis in different stages of the 
disease, studied the agglutinating properties by the macroscopic method. 
The sera were also controlled by careful Wassermann reactions. The 
control sera of normal individuals did not agglutinate the culture in 
dilutions of one in five or higher. But little evidence of specific agglu- 
tinins was found to appear in the blood during the primary lesion. On 
the other hand, 58 per cent, of the sera obtained in the secondary stage 
of syphilis showed definite agglutinins. Their presence became still 
more marked in tertiary and latent sj’^philis in which about 84 per cent, 
were positive. No direct relation between the presence of the Wasser- 
mann antibody and agglutinin was found. The former makes its appear- 
ance earlier and in higher concentration in all stages of syphilis. 
Strongly positive Wassermann sera may contain no demonstrable 
amount of agglutinin. The authors believe that tlie reaction for 
agglutinins may be made practical, but care must be taken in the 
choice of the culture for use in the test. 
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Immunity to Trichinosis. — Schwartz (Jowr. Am. Med. Assn., Sep- 
tember 15, 1917, p. 884) found that serum from animals convalescent 
from triehinosis when injected into other animals does not produce 
immunity to trichinosis in tlie latter. Tricliinous meat mixed with 
serum from animals during the active or convalescent stage of the 
disease proved to be still capable of producing tlie disease. Animals 
once infected and harboring trichina; in their muscles are not immune 
to further infection when fed tricliinous meat. Serum from a tricliinous 
animal has no observable ill effects on the larva; freed from their cysts 
by artificial digestion. 
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Malaria.— Trask {Pvblic Health Reports, December 22, 1916) states 
that in the territory extending from the Gulf of Mexico to a line north of 
the Ohio River and from the Atlantic seaboard to and into tie eastern 
part of Kansas, Oklahoma, and Texas, fev', if any, localities are entirely 
free from malaria. In most of the lowlands, it is very prevalent; in the 
mountains and better-drained areas less prevalent. The disease is also 
endemic in soutlieastem New' York and parts of Connecticut, Rhode 
Island, and Massachusetts, and in California in the Sacramento and San 
Joaquin Valleys. There is probablj' no State in the Union in which the 
disease is not present and in which it is not spread by mosquitoes grown 
locally. The disease constitutes one of the big national health problems. 
It is also an economic problem of importance. The actual geographical 
distribution of the disease and its relative prevalence can be definitely 
determined only bj' making painstaking malarial surveys or by requiring 
cases to be reported to tlie health autliorities and the autlienticity of the 
reports verified by blood examinations. 

Immunization against Typhus Fever. — McCot and Neill (Public 
Health Reports, June 1, 1917, p. 841) made studies to determine w'hether 
it is possiljle to immunize monkeys against tj'phus fever by means of a 
vaccine made from tlie Plotz bacillus (B. t^'phi exanthematici). The 
negative results obtained from these studies plainly show that monkej's 
cannot be thus protected against typhus fever in this w'ay. These 
results also tlnow doubt upon the etiological relationship between the 
Plotz bacillus and tj’phus fever. 

Dog Disease Nambi-uvu and its Parasite, Rangelia 7it^.— 
Cahini (Zeniralbl. Baku, 1916, Part 1, p. 265) states that the disease 
is prevalent in Brazil particularly among hunting dogs. The name 
Nambi-mni means “bleeding ear” and it is derived from the fact that 
bleeding from the ear is a very prominent sjTnptom. The disease is also 
associated with icterus and therefore often called the “yellow few 
of dogs. Another name is “blood plague” (peste de sangue). The 
causative parasite has first been described by B. R. Pestana in 1910 
(Rev. med. de Sao Pardo, 1910, p. 423). The disease prevails during me 
entire year but it is most frequent during the summer. The 
describes the symptoms, diagnosis, patliology, and etiology of the dis- 
ease at some length. The disease is pathogenic to dogs only and new- 
born dogs are particularly susceptible. The acute form is the icteric, 
the subacute the hemorrhagic type. There is also a chronic raid tiTie. 
The parasite is found in the blood. The blood of recovered ai^a s 
remains infective. The mode of transmission from dog to dog_ is 
unknown. It is possible that ticks are responsible. The article con ms 
illustrations of the life cycle of the parasite in the blood. 
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THEODORE C^DTOLL JANEWAY, A.M., M.D. 

Theodore Caldwell Janeway was born in New York City on 
November 2, 1872, and died in Baltimore on December 27, 1917, 
in the forty-sixth year of his age- He was the son of Edward 
Gamaliel Janewaj'', the celebrated physician. These men served 
two succeeding generations with surpassing fidelity. The elder 
Janeway was a silent, studious, keenly observant man, vfith a 
heart full of the kindliest spirit. He was one of the pl^sicians 
of the old-fashioned school to whom the sense of having been of 
service to a family in trouble was of far greater significance than 
any other reward. At a dinner given to Theodore Janeway by 
his friends in New York just before his removal to Baltimore, he 
spoke beautifully of his father’s influence upon him, of the injunc- 
tion repeated from his childhood, "You are to be a physician,” 
and of his deep-seated sense of obligation that since lie was the 
son of such a father he must be a good physician. 

Theodore Janeway was graduated from the Sheffield Scientific 
School in 1892. He had there come under the influence of Chitten- 
den. He graduated from the College of Physicians and Surgeons, 
Columbia University, in 1895, and later served as intern at St. 
Luke’s Hospital. At the time of the reorganization of the New 
York University and Bellevue Hospital Medical College, in 1898, 
of which institution his father was Dean, he became instructor 
and then lecturer on medical diagnosis, which position he filled 
until 1905. He also worked in his father’s 'office and had the 
opportunity of seeing the rare and puzzling diseases which passed 
tlwough his father’s hands. He was the first instructor in medi- 
cine in New York City to attempt to teach the subject from the 
stand-point of disease being a deviation from the physiological 
normal; he VYote a book on the subject of blood-pressme, and 
designed the first satisfactory apparatus for the clinical determi- 
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nation of the blood-pressure at the bedside. His reports to the 
faculty concerning the reorganization of the dispensary, of which 
he had charge, were models of their kind. The discouragements 
encountered at this time can scarcelj'^ be appreciated by the medi- 
cal student of the present day. He knew how his father had 
fought for better hospital conditions and liad failed to effect any 
betterment. It is, perhaps, not yet time to write of the diffi- 
culties of his life at tliis period, or of the failure of some of tlie older 
men of the college with which he was associated to correctly read 
the future trend of medicine in this country or to appreciate the 
ability of this brilliantly endowed young man. The conditions 
were sucli as to cause him to resign from the college. 

Continuing in his father’s office, he also became visiting physi- 
cian to 'the City Hospital, of which at that time his friend Dr. 
Horst Oertel was pathologist. Here he gave optional clinics to 
the students of the College of Physicians and Surgeons, illustrating 
them wth the demonstration of pathological material, after the 
manner of the great teaching clinics of the Old World. His suc- 
cess was marked, in 1907, by the endovonent of the pathological 
work by Mrs. Ilussell Sage in her creation of the Russell Sage 
Institute of Pathology and by his appointment as associate pro- 
fessor of medicine at Columbia. This appointment was quickly 
followed by his elevation to the Bard Professorship of Medicine 
in 1909. This was frankly because he, at the age of thirty-seven, 
had no equal in this country. He worked at this time without 
sparing himself. Laboratory, teaching, the reorganization of the 
great Presbjderian Hospital along modern lines, as well as a private 
practice, made the burden so great that his health broke dovni in 
1914 and he was obliged to pause and rest. 

In 1914 another great decision presented itself. He was asked 
to become a “full-time” professor of medicine at the Johns Hopkins 
Medical School, to .take the cliair pre\dously held by Osier, but 
under new conditions. These were that all fees derived from 
private practice were to be turned over to the hospital and that 
an academic salary was to be the only recompense. In discussing 
the matter ■nnth the writer- pre\dous to his decision, he said he 
was sure his father would have told him to take the position. 
Here it required a leader of men to fill the place, but it required 
above all a conscientious fealty to what is best in life to make the 
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decision. He moved to Baltimore and remained there until liis 
untimely death from pneumonia on December 27 , 1917. During 
recent months he had been serving under General Gorgas as major 
in the United States Army. He was director of research on the 
subject of heart disease among the soldiers, his own extensive 
researches into such conditions making him the natural leader in 
these efforts. He was as much a sacrifice to his country as though 
he had perished on the battlefield. As he had done when a younger 
man, he would work until tired out and then work three hours 
longer. He burned himself out in devotion to duty, and, by the 
dedication of his life to the altruistic service of manldnd, accom- 
plished in the short span of forty-five years a marvelous amount 
of good work. He overcame the powerful opposition to proper 
hospital reorganization in New York and gave to students the 
stimulating incentive only to be conferred by a real master of 
medicine. His own opinions of hospital reorganization he thus 
expressed in 1912: 

“A medical clinic such as has been outlined could undertake the 
whole instruction in medicine of from 100 to 120 students. An 
analysis of its organization shows at once tliat it is the British or 
Scottish teaching liospital surmounted by a German university 
clinic. Our American hospitals were the direct outgrowth of their 
British predecessors, but they had to be cramped and modified to 
meet conditions originally provincial; now, in our large cosmo- 
politan cities, they are rapidlj’’ returning to their original lines. 
It does no violence to tradition therefore to integrate tliem into a 
great university medical school and to add to them that coordinat- 
ing activity of a clinical master which shall develop their latent 
possibilities of larger educational usefulness and permeate them 
with that atmospJiere of tireless scientific investigation wliich 
Americans seek in Germany today. Is it too much to hope that, 
with American energy and open-lianded American generosity at 
our disposal, the talent for organization — which has been so marked 
a featm-e of our contemporary industrial life — may in the ne.xt 
generation make of our American medical clinics institutions for 
the treatment of the sick, sought alike by poornnd rich, and centers 
of instruction for the world?” 

Shortly after this was written came the hajDpy days spent in 
London, in 1913, at the last International hlcdical Congress, at 
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wliich both lie and Friedrich von Muller, of Munich, were among 
the guests of Osier at Brown’s Hotel, days which had little warning 
that the Spirit of Evil would obtain dominion over the minds of 
those who caused the war. 

Manj'- competent to judge agree that the loss of Janeway is the 
greatest that medicine in this country could have suffered. 

Slight in frame, nervous in temperament, but never irritable, 
speaking quickly and easily, fond of wit and merriment, interested 
in all forms of charity and public benefit, devoted and generous to 
his friends, charitable to those whose actions clashed with his 
ideals, he fought a good fight and lived to see the triumph of his 
principles. 

In 1S98 he married Eleaner Alderson, who steadfastly upheld 
him in the struggles that beset his life. He also is survived by 
his mother, hlrs. E. G. Janeway, and five children, Eleaner A., 
Edward G., Agnes, Charles A., and Francesca. 


Grahaji Lusk. 
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THE PATHOLOGICAL UTERUS AT THE MENOPAUSE, 

By Charles R. Robins, M.D,, 

PHOFKBSOR OF GYNECOLOGY, MEDICAL COLLEGE OF VIRGINIA; BURGEON TO STUART 
CIRCLE HOSPITAL, AND GYNECOLOGIST TO MEMORIAL HOSPITAL, RICHMOND, VA. 

In looking over a series of cases recently in which I performed the 
operation of hysterectomy, I find that 58 occurred in women who 
were forty years old and over, and in all of these the complete 
removal of the uterus and adnexa had been practised. In 28 of these 
the operation was performed for fibroids, pelvic inflammation and 
other conditions in which the impossibility of conser^ung the organs 
was manifest and beyond dispute. In the remaining .30 cancer was 
either a positive or a possible diagnosis. In 4 a positive diagnosis 
of cancer of the cervix, afterward confirmed by the microscope, 
was made and a Wertheim operation, preceded by cauterization 
with the Percy cautery, was done. In 26 a diagnosis of chronic 
metritis, including in this induration of the cervix, was made and a 
possibility of malignancy considered. In practically all of these 
bleeding from the uterus was a prominent sjmiptom, manifesting 
itself as irregular or continuous bleeding, and sometimes accom- 
panied by marked anemia. In 2 cancer of the fundus was found 
on opening up the uterus. 

In attempting to arrive at the diagnosis of cancer of the uterus 
we arc often met with great difficulties when the case is in its incipi- 
ency and therefore jiresenting the best hope from an ojieration. 
In advanced cases, witli marked s^^mptomatologA^ and gross jiathn- 
logical involvement, the question of diagnosis does not jircsent itself, 
it is obvious, and with these cases wc are not concerned at tin’s time-. 

VOL. 155, NO. 3. — iiARcn, 1018 
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Usually when the cancer is situated on the vaginal aspect of the 
cervix it can be diagnosed in its earliest stages by physical examina- 
tion, but in cases originating in the cervical canal or the fundus an 
early diagnosis without the microscope must remain a conjecture. 

If we consider the symptoms associated with cancer which we 
could reasonably look upon as danger signals we are painfully 
impressed with their uncertainty and irregularity. The most com- 
monly accepted and most reliable is an atj’pical bleeding. This may 
manifest itself as a slight show following some form of trauma, as 
coition or straining at stool, a bleeding between periods or excessive 
bleeding at periods or a bleeding returning after the menopause. 
The principle point in all of these is the development of a bleeding 
which has not previously existed and which does not present an 
obvious etiolog5^ However, we can recall cases in which the most 
careful questioning failed to elicit a history of any tjqie of bleeding 
in the early stages of the disease, and the first symptoms were those 
of pain from extension of the disease into the parametria! tissues. 
Still further uncertainty is produced by the fact that such symptoms 
may be occasioned by other conditions than cancer, particularly 
hyperplastic endometritis, winch frequently springs up about the 
time of the menopause, and the development of a small fibroid 
polypus in the fundus. The indurated and enlarged cervix of chronic 
cervicitis also is quite difficult to diagnose from the induration and 
reaction present in cancer of the cervical canal. In addition to this 
it is now being generally admitted that any pathology of the cer\dx 
or fundus may be regarded as a precancerous condition and that 
the transition into malignancy may be so insidious as to present 
no special syonptomatology until carcinoma is well advanced. In 
fibroids, for instance, we may have malignancy engrafted when an 
examination may show only^ the benign condition, which apparently 
fully accounts for the symptomatology present. It would thus 
appear, and is generally conceded, that unless the growth comes 
under the eye or direct touch that it is practically impossible to 
accurately diagnose a beginning malignant condition, and even then 
a microscopic examination may be necessary^ 

For the purpose of securing tissue for microscopic examination 
we have recourse to two methods, curettement when the growth is 
suspected in the body of the uterus and excision of a portion of the 
cervix wffien it is suspected. Both of these are open to serious 
objections. A curettement must be complete in order to be con- 
clusive, and unfortunately it is often not as complete as we thi 
it is, so that it is possible to secure a negative report even when le 
cancer is present. Excision of a portion of the cervdx is open o le 
same objection, that we might not get just exactly the tissue la i 
involved. Again, in both of these cases, if satisfactory ' 

anesthesia is necessary, which unless frozen section is use 
second anesthesia. But above all I am convinced that cu , 

cancer at all is bad technic and undoubtedly causes invasion ot sounu 
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tissue by cancer cells. This is particularly true if an appreciable 
time elapses before the final operation is done. This is obviated to 
some extent by the use of frozen section with immediate operation, 
but even then I believe that it is dangerous. How many minutes 
or how many days it takes for these cells to invade we have no means 
of ascertaining. 

It has been suggested that in view of the uncertainties of diagnosis 
by means of curettement and excision of tissue that the cervix 
should be amputated and the uterus opened through an abdominal 
opening for complete examination and inspection. While this -n’ould 
make the diagnosis much more exact it would amount to preliminary 
operation, and where it is to be followed by a total hj^sterectomy it 
would certainly add an appreciable risk. In the same length of time 
the uterus could be removed. 

Taking all of these things into consideration I have come to the 
following conclusions and have made them my basis of practice for 
some years: 

1. In cases favorable for cure from operation it is not always 
possible to make an exact diagnosis. 

2. In our efforts to make our diagnosis exact we are liable to lose 
the advantage of an early operation by our efforts to secure tissue 
for examination, in this way disseminating cells and stimulating 
vicious growth. 

3. That a pathological uterus is potentially a malignant one, and 
that even if cancer is not already present it may develop later. 

I therefore believe that. the line of safety requires that in those 
cases occurring in women about the menopause or after, where the 
sjnnptoms and physical findings ivould suggest the possibility of 
malignancy, that our procedure should be a total extirpation of the 
pelvic organs and the pathological investigation made after the 
organs have been removed. In 26 such cases cancer was found 
in 2, or slightly less than 8 per cent. 

These conclusions are based on the consideration of malignancy 
alone, but there are other A^ery excellent reasons for removing sucli 
uteri. In the first place they are pathological and have produced 
enough symptomatology to cause the patient to consult the physician. 
The pathology has usually existed for a long period of time and the 
alterations have become so pei-manent that conservath’e measures 
are liable to be disappointing in results. 

The organs have fulfilled their usefulness and under normal con- 
ditions would be obliterated by nature. We are therefore simply 
acting in the line of nature when a remoA^al is practised. 

Our efforts to conser^^e often require multiple and time-consuming 
operations, and the net result of our efforts are to save something 
that the patient is better off without. 

In certain types of bleeding uteri, conservative measures do not 
relieve. I have had cases of hjqjerplastic endometritis that Jla^•c 
persisted over periods of years, and which have been curetted 
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repeatedly, with only the ‘most temporary relief, the hyperplasia 
returning proinjitly after each curettement. In other caseswhere the 
bleeding has been sufficient to keep the Iicmoglobin under fifty for 
long periods, examination of the uterus has shown no patholog}’’ of 
the mucous membrane or any tumor formation or any change 
in the uterus other than slight increase in size and thickening of the 
wall. I have not found that curettement is of much benefit in 
relieving the excessive bleeding that so often occurs about the 
menopause. 

When we encounter a pathological uterus at the time of the meno- 
pause the first question should be, “Why save the uterus?” The 
burden of proof is to show why it should be saved. My own opinion 
is that wlien such cases present themselves and the sjmptomatology 
is completely accounted for bj'’ an obvious pathology which can be 
easily coiTected, that this is all that is necessary. On the other hand, 
when the patholog}'' is gross, particularly when the uterus is enlarged 
or the cervix indurated or both, and especially when irregular 
bleeding or debilitating hemorrhages are present, that the most 
conservative treatment, so far as the present and future welfare 
of the patient is concerned, is total ablation of the pelvic organs. 

In this connection we have to consider two points, mortality and 
effect of operation on patient. In reference to mortality I have found 
the radical operation safer than a series of conservative operations. 
The group of cases considered in this paper is too small to furnish a 
basis for mortality statistics, but there were no deaths. 

As to the after-effects on the patients I have been able to observe 
no bad results. We have to remember that nature is about to obliter- 
ate these organs and their function is over, and in addition they have 
been the source of impaired health for a more or less prolonged period. 
My experience has been that the patients improve in health and 
strength and pass from a state of semi-invalidism, with a tendency 
to introspection and pessimism, to a cheerful, happy existence m 
which they are able to take their share in the various actmties of 


life. 

In order to secure good results after hysterectomy, however, the 
technic must be clean and devoid of trauma and the parts left 
properly supported by attaclnnent of ligaments. 'Wfiiile the opera- 
tion can be quickly done, technic should not be sacrificed to time, 
and often small details have an immense effect on the future welfare 
and usefulness of the patient. 

I believe that we may fairly conclude the follo'wing; _ _ 

Total abdominal hysterectomy is the operation of election m le 
pathological uterus at the menopause. 

In an appreciable number of such cases cancer will have ee 

found to have already developed. _ ™ 

The adoption of radical methods in dealing with such cases o 
the surest protection to women from cancer. 
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A CONTEIBUTION TO THE NATURE OP THE MONONUCLEAR 
CELLS SEEN IN THE EXUDATE OF LOBAR PNEU- 
MONIA ACCOMPANYING TYPHOID FEVER. 

By Jonathan Forman, M.D,, 

AND 

C. Claron Hugger, M.D,, 

COLUMBUS, OHIO. 

{>VoBi the Laborator3^ of Patholo/ry of tlie Ohio State UniverMly.) 

In his histological study of tj^^hoid fever Mallory' describes 
the exudation seen in a lung of a case complicated by a topical 
fibrinous pneumonia of the whole lower lobe in the stage of a gray 
hepatization. In his specimen a very few pneumococci were present, 
while a bacillus, morphologically like the typhoid bacillus, occurred 
more abundantly, and usually within the leukocytes. In the exudate 
were great numbers of “ large phagocytic cells with irregular ^'esicular 
nuclei situated peripheral! These cells had ingested both poly- 
morphonuclear leukocytes and xed blood corpuscles, Mallory feels 
that these cells are endothelial leukocytes, for he obser\'cd no 
evidence of migration on the part of these cells. He further observed 
many mitotic figures in large cells seen in the ah’eoli. These, of 
course, might be epithelial as well as endothelial, but Mallory 
believed after his study of the primary lesions of typhoid fe\'er that 
it was not unreasonable to assign the same origin to these as that 
of the other mononuclear phagocytes, i. e., endothelium. 

Pratt' found that many of the mononuclears in early pneumonia 
resembled closeB'^ the cells seen in the' blood and classified as 
“transitionals.” He observed some of these same cells in the blood 
stream. In spite of the fact that there was not an increase of these 
cells in the blood stream, he felt that the “transitional” cell did enter 
into the formation of the exudation of early lobar pneumonia. 

Evans^ approached the problem of the c}^ology of this exudation 
in a different manner. He studied, by means of the indophenol 
blue synthesis, three specimens of lobar pneumonia which came to 
necropsj'^ on tlie third, fourth, and fifth days of their disease respec- 
tively, together with that found in the early stages of experimental 
pneumonia in rabbits. Of the mononuclear cells seen in this exudate 
he described and classified as follows: “(1) A few tj'pical Ijunpho- 
cjTes. (2) A few desquamated alveolar wall epithelial cells. (3) 
Relatively many oxydase-containing, large mononuclears of the 
blood belonging to the so-called transitional-cell group of Naegeli. 

> An Histological Study of Typhoid Fever, Jour. Espor. Med., 1S9S, iii, 032. 

- Histology of Acute Lobar Pneumonia, Johns Hopkins Hosp. Reports, iv, 205. 

’ Evans, F. A.: The Cytologj' of the Exudate in the Early Stages of Experimental 
Pneumonia, Jour. Infect. Dis., J91G, xix, 440. Experimental Study of the Mono- 
nuclear Cells of the Blood and Tissues, Arch. Int. Med., 1910, xx-iii, 092. 
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(4) Almost as many non-oxydase-containing, large mononuclears of 
the blood or closely related forms.” Further, the injmy of the 
leukopoietic organs by means of benzol resulted in a loss of cells in 
the exudation when a pneumonia was induced, although the histog- 
enous macrophages had been spared. In the exudation in pneu- 
monia induced in rabbits hea\dly stained by combined intravenous 
and intraperitoneal injections of lithium carmine, neither the oxy- 
dase nor the non-oxj^dase mononuclears contained the vital stain.'' 

Winkler, Scultze, Gierke and others have applied the indophenol 
blue synthesis of Erhlieh as a differential test for the recognition of 
cells of myeloid origin in tissues after formalin fixation. For this 
purpose the test has become widely recognized. It has been used by 
Evans upon blood smears (1 and 2) and upon exudates in his studies 
of the mononuclear leukocytes (3 and 4) and of the reaction of the 
spleen to acute infections.^ Forman and Warren" have used it in the 
identification of tlie cell types in myelomas. For a re\’iew of the 
literature and a description of the technic of the application of this 
reaction the reader is referred to the papers by Evans. In the light 
of the observations cited above, a study of the cji;ology of the 
exudate in a pneumonia associated with tj^ihoid fever by means of 
this reaction should prove of interest. 

Ijobar pneumonia accompanjing typhoid infection is not of fre- 
quent occurrence, and is usually due to some secondary infection. 
This is a study of such a pneumonia occurring in a young man, aged 
twenty j'ears. There was an involvement of the lower lobes of both 
lungs, which for the most part were in the stage of gray hepatization. 

The specimen had been preserved in 10 per cent, formalin for 
about two j’^ears and a half. According to Evans, tissues over a 
year old have been said to give the indophenol reaction. Graham,^ 
Avith a decidedly modified technic, has been able to demonstrate 
peroxidase ferments in tissue preserved for six years. It therefore 
became necessary to im^estigate fxui^her the length of preservation 
of indolphenol oxydase granules by formalin. The test was applied 
to sections from specimens of lobar pneumonia in the stage of 
gray hepatization which had been kept in 10 per cent, formalin 
scA'eral years under the same conditions as the specimens from the 
typhoid case under consideration. The oldest of these specimens 
had been preserved for six and a half years. The poIjTnorpho- 
nuclear leukocj’tes in all these specimens contained the character- 
istic number of indophenol oxydase granules. 


* Observations on the Origin and Status of the So-called Transitional AA 
Cell, Arch, Int. Med., 1916, x%-ii, 1. The Practical Significance of the Uxyoa 
Refraction as Applied to Blood Cells, Proc. New York Path. Soc^ n-, , 

6 Evans, F. A.: Spleen in Acute Infections, Bull. Johns Hopkins Hosp., Hecemn , 

The Identification of the Cells Seen in Myelomas by Means of the Indophenol 

Blue Synthesis, Jour. Can. Res., 1917, ii, 79. -nomnnstration 

’ The Oxidizing Ferment of the Myelocyte Senes of Cells and its ^ 

by Alpha-naphtholpjTonin Method, Jour. Med. Research. November, lym, p- - 
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Unfortunately, cultures were not obtained from the lungs at the 
time of the autopsy. Microscopically, however, -v^ery many bacilli 
were present in the sections from the pneumonic areas. These 
resembled closely the typhoid bacillus. Rarely coccoid forms 
usually arranged in pairs were encountered. While no doubt other 
organisms were aiding in the production of the pneumonia, the 
reaction has been definitely influenced by the presence of the 
tjTihoid infection in the individual, and, judged by the description 
and drawings, is quite similar in its cjdology with the case described 
by Mallory. 

A few areas of congestion and those containing a typical fibrinous 
exudation were encountered, but for the most part the alveoli were 
filled with serum and an abundance of cells. Many of these cells 
were poljunorphonuclear leukocjiieg, and in some alveoli this type 
of cell predominated, a few were lymphocytes, and there was an 
occasional plasma cell. The predominating cells, however, were 
large mononuclear phagocytes. Relatively a few of these cells 
were much larger than the others, stnd frequently contained particles 
of black and brownish pigment. From their size, morphology, and 
the fact that no indophenol oxydase granules were observed in them 
it was assumed that they were epithelial cells. The remainder of the 
mononuclears resembled each other in size and shape very much. 
The greater number of these cells contained indophenol oxydase 
granules. The others, however, did not. The granule-containing 
cells usually possessed slightly or distinctly indentated and eccen- 
trically placed nuclei. These cells had ingested many red blood 
corpuscles and to a less extent polymorphonuclear leukocytes. The 
cells of the other group of mononuclears, which did not give the oxy- 
dase reaction, were not so numerous, and apparently they presented 
more frequently a round or oval nucleus. Cells of this group, how- 
ever, were observed with irregular nuclei. 

That some of these cells may be of Ijonphoid origin seems probable, 
and, on the other hand, it does not seem unreasonable to assume, as 
Mallory did, that some of them are of reticulo-endothelial origin. 

In this connection an observation of Graham is of interest. With 
his alpha-naphthol — hydrogen peroxide — pyronin technic he has 
noted “that the endothelial cells of the hepatic sinusoids contain 
larger and smaller bodies that give a t3q>icai enzymic reaction.” 
He also observes “ that in blood smears occasional cells are found 
that have all the appearance of the endothelial leukocj^es, so- 
called ‘large mononuclear’ or ‘transitional’ cells, but contain a few 
granules reacting to the alpha-naphthol reagent.” Occasionally, 
in the exudate in our specimen, large mononuclear cells were encoun- 
tered which tend to confirm Graham’s observations. A cell with an 
oval nucleus has been seen in whose cell body was the nucleus of an 
ingested polynuclear leukocji;e. The cj-toplasm of this cell stained 
a diffuse blue without the presence of definite granules. Again, 
cells of the same tj-jic were encountered in which only a few granules 
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could be seen. The suggestion of Graham seems probable that such 
a result is due to phagoe 3 d;osis, since Winkler has shown that the 
leukocytic granules resist the action of ])tyalin, pepsin, and ti-j'psin 
even after the remainder of the cell has been broken down. 

While such an explanation accounts for a certain number of these 
mononuclears giving an apparently positive reaction to the indo- 
phenol blue synthesis, it does not account for the great number of 
cells which contain an abundance of oxydase granules. These are of 
myeloid origin, and, like the cells seen by Pratt and Evans, are 
best considered as belonging to the so-called transitional-cell group. 
Another observation wliich also strengthens this view is that in the 
lumina of bloodvessels of this lung similar oxydase-containing mono- 
nuclears can be found. 

We have here a lung in the stage of gray hepatization with an 
exudation almost identical in its cytology with that seen by Evans. 
Whether this tjT^e of exudation has been continued through the 
course of the pneumonia due to specific stimulation of the “transi- 
tional-cell group” or whether it is due to the stimulation by a super- 
imposed pyogenic infection of injured leukopoietic tissues is not 
entirely clear. Since, however, the bone marrow in typhoid fever 
shows definite lesions and the production of granular myeloc}i;es 
is held in abeyance the last explanation would appear the more 
probable. 

SuaniARY. It would appear that in the e.xudation in lobar pneu- 
monia accompanying tj^ihoid fever the mononuclear cells pre- 
dominate. These mononuclear cells may be classified as : _ (1) 
Ijunphoid cells; (2) epithelial cells which have desquamated into 
the air sac; (3) large mononuclear leukocytes in abundance which 
contain indophenol oxydase granules; (4) large mononuclear 
Ieukocjd;es w^hich are not so numerous and which do not contain 
the granules reacting to the indophenol blue synthesis. 


UNSUSPECTED SYPHILIS: A STATISTICAL STUDY. 

By James S. McLester, M.D., Major, M. R. C., 

PROFESSOR OP MEDICINE, GRADUATE SCHOOD OP MEDICINE OP THE UNIVERSITP OP 
AEABASIA, BIRMINGHAAI, AND PHY8ICIAN-IN-CHIEP TO THE HOSPITAL. 

The object of this paper is to present certain statistical data 
drawn from the Wassermann reaction as applied to 567 consecutive 
private patients. Most of these patients were of the well-to-do 
classes, and all of them were seen in consultation, which fact warran s 
the assumption that they exhibited, as a whole, the more serious or 
puzzling diseases of inner medicine- None were suppose o s 

with venereaLdisease. ‘ 

The Wassermann tests were done by Miss Blanche Frazier, who 
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training lias been thorough and long, and every detail which could 
make for accuracy has been painstakingly studied. The original 
Wassermann technic, done in half-quantities, was employed, using 
as antigens alcoholic extracts of both human and beef heart, and an 
antisheep hemolytic system, adding two full units of complement 
to all tests together with preliminary ice-box incubation for four 
hours at 8° C., and final water-bath incubation for one-half hour 
at 37° C. 

Of these 567 consecutive patients, 94, or 16.5 per cent., gave a 
positive Wassermann reaction; 7, with a negative Wassermann 
reaction, showed unmistakable clinical evidence of syphilis, thus 
bringing the known percentage of this disease to 17.8. These figures, 
then, represent a legitimate estimate of the frequency of syphilis 
in the better class of patients who suffer with the more obscure or 
serious medical syndrome. 

The anamnesis as regards syphilis is proverbially unreliable. The 
fact, however, that the patients of whom I write were above the 
average in intelligence, and in a desire to cooperate, lends additional 
interest to their histories. Among the 94 individuals whose Wasser- 
mann reactions were positive, only 27, or 29 per cent., admitted a 
venereal ulcer or other evidence of syphilis. It is startling to note 
4;hat of this number 21 believed themselves cured, most of them 
basing their belief upon a physician’s advice. 

Another group of 9, while categorically denying syphilis, gave 
histories which to the initiated pointed unmistak’ably to such an 
infection. Adding these 9 to those who admitted an infection we 
have 36 patients, or 38 per cent., whose histories ])ointed with 
reasonable certainty to syphilis. The remaining 58 (62 per cent, 
of the entire Wassermann positive group) gave no such histor}^ 
direct or suggestive. 

It is interesting to inquire further into these 58 'AVassermann- 
positive, history-negative” cases. Six on being confronted with a 
positive Wassermann reaction then recalled a long-forgotten venereal 
ulcer. The knowledge gained from a positive Wassermann reaction 
led always to renewed delving into family and past histories, and in 
8 instances syphilis was thus found in husband, wife, or parent. 
Without the stimulating guidance of a kno-wn positive Wassermann 
reaction this information would have been lost. 

There were 10 others of this group who presented clinical evidence 
which, apart from the serum reaction, would alone point to syphilis. 
This included 4 instances of aortic aneurj’-sm, 1 of aortitis, 5 of 
characteristic skin or throat lesions, 1 of a paroxysmal hemoglo- 
binuria, 1 of characteristic neuroretmitis, and 1 of tj'pical cerebro- 
spinal fluid changes. 

Turning now to a consideration of the influence of sj'philis upon 
the several internal organs, the heart and the aorta here, as always, 
are entitled to first place. It is difficult to differentiate invariably 
between essential myocardial disease, cardiorenal disease, and 
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simple hypertension. In this series were 30 patients with essential 
myocardial disease, of whom 14, or 45 per cent., gave a positive 
Wassermann reaction. 

Four of the li^^e patients with aortic aneurysm gave a positive 
Wassermann reaction. 

The arterial hypertension group presents a rather heterogeneous 
lot, for I have included here those -with and without demonstrable 
arteriosclerosis as well as those with and without obvious kidney 
disease. There were 05 such patients, and 15, or 23 per cent., gave 
a positive Wassermann reaction. 

There were 26 patients who gave roentgenological and other 
evidence of ulcer of the stomach or duodenum; 8 gave a positive 
Wassennann reaction, and 5 of these, under the influence of sal- 
varsan as well as dietetic and other measures, have apparently 
recovered. 

Of 28 patients with pulmonary disease, apparently tubercular, 
6 gave a positive Wassermann reaction, and of these 6 only 2 showed 
tubercle bacilli in their sputum; 5 were given antiluetic treatment, 
all of whom have experienced satisfactory improvement or cure, 
but since all had the benefit of the usual hygienic measures, conclu- 
sions are difficult. Observation of the roentgenological signs and the 
clinical course in one of the patients at least, tempts me to state 
unreservedly that we were dealing wth syphilis alone. 

The diagnosis of nemasthenia which was given 61 patients needs 
no defence except the statement that in this group of emotionally 
unbalanced individuals were placed numerous unfortunates whose 
disabilities no doubt rested upon the widest variety of unrelated 
causes. Varicolored perhaps as to morbid processes the group, as a 
whole, presents a familiar and rather clearly defined clinical entity. 
Of the 61 neurasthenics 23, or 32 per cent., gave positive Wassermaiui 
reactions. In only 1 of these did the spinal fluid suggest organic 
nervous disease. 

VTaile sj'philis is known to be an occasional cause of obscure low- 
grade fever, I have never heard discussed the influence of latent 
syphilis in causing the continuance of a fever initiated by some other 
infectious process. There were 2 cases of tj’phoid fever and 1 of 
pneumonia, in each of which slight continued elevation of tempera- 
ture persisted long after the original infection seemed to have 
subsided. In each of these the Wassermann reaction was positive 
and the fever promptly disappeared when appropriate treatment 

was given. __ i,- + r 

One patient deserves special mention: A physician, whose hi^ory 
was almost identical with that of Fordyce’s male nurse, consulted me 
because of an eruption on his ovm person which a skin consujtan 
recognized as syphilis. The Wassermann reaction was 
Eight weeks previously, in giving salvarsan to a patient vuth tloria 
sjTJhilis, this man had accidentally punctined his own finger an 
spilled the patient’s blood upon his hand which he sought to remove 
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with a stiff brush. This instance he tells me, and I credit fully his 
statement, was his only opportunity for acquiring syphilis. No 
ulcer appeared at the site of the puncture or elsewhere, and a careful 
but unsuccessful search was made for a scar or discoloration which 
might give evidence of sjqihilis otherwise acquired. I am satisfied 
that his infection occurred as related and without the production 
of an initial lesion. 

The routine use of the Wassermann reaction in private work as 
well as in the clinic to me has eminently justified itself. It has told 
of the startling frequency of syphilis in the innocent as well as the 
guilty, and has clarified many a perplexing clinical problem. 


SPIRAL FRACTURES OF THE TIBIA. 

By Charles Davison, M.D., 

CHICAGO. 


Spiral fractures of the tibia are produced by torsion and bending 
of the leg, and are always accompanied by fractures of the fibula. 
Spiral fractures are more common in the tibia than in any other 
bone, constituting fully one-seventh of all fractures of the shaft 
of the tibia. Adult males are more subject to this injury, probably 
because of their more hazardous occupations. 

The mechanism of these injuries shows that they are the result 
of indirect violence. A man missteps with one foot or slips on the 
ice or a banana peel, the other foot remaining fixed in contact with 
the ground. As his body turns and he struggles to regain his 
equilibrium, his whole weight is thrown upon one leg. The rotation 
of the body upon the leg with the foot fixed furnishes a torsion force 
of the type which produces spiral fractmes of the tibia. 

In whatever manner the leg may be subjected to a trusting and 
bending force of sufficient intensity, the tibia, which is the sub- 
stantial weight-bearing bone of the leg, breaks at the location of 
least resistance and greatest strain. These fractures uniformly 
occur at the region of the junction of the middle and lower thirds 
of the tibia. This is the place of least resistance and greatest torsion 
strain, because of the size, shape and character of that part of the 
bone. At this location the bone is smaller and more nearly cylin- 
drical than elsewhere, and the compact bone is extremely dense and 
inelastic. 

The spiral fracture in the tibia is accompanied by a fracture of 
tlie fibula, usually impacted in rotation. The fibula is broken in 
its upper part in tlie line corresponding to tlie torsion force. If 
the direction of the spiral of tlie fracture in tlie tibia is followed 
upward a characteristic injury will be found in the fibula. This 
injury will be at a very definite location in the fibula, depending 
upon the angle of tlic axis of the spiral in the fracture of the tibia to 



324 


DAVISON: SPIDAL FRACTURES OF THE TIBIA 


the shaft of the tibia. The axis of the spiral extended until it reaches 
the fibula^ locates the break in tlie fibula. 

^ The mechanism of the fracture in the fibula is that of indirect 
violence. When the tibia breaks the -weight of the body and the 
torsion force are transferred to the fibula, and that bone breaks 
at a higher level, depending upon the length and direction of the 
spiral in the tibial fracture. The fragments of the fibula are nearly 
always impacted. The lower fragment is rotated to correspond 
to the rotation displacement of the lower fragment of the tibia. 
This impaction is important, as when it persists it prevents reduc- 
tion of -Uie fracture in the tibia. 

The deformity produced by spiral fracture of the tibia, with 
impacted fracture of the fibula, as shomi by the roentgenogram, 
is characteristic. The spiral of the fracture in the tibia eurves from 
above dovmward, forward and outward. The impacted fractme in 
the fibula is high up, in line with the spiral of the tibial fracture, and 
the lower fragment is in external rotation. There is 1 cm. to 3 cm. 
overriding of the tibial fragments, depending upon the amount 
of impaction of the fibular fragments. The lower fragments of the 
tibia and fibula retain tlieir normal relationship to each other. 
The fragments of the tibia have little contact. The amount of 
separation depends upon tlie amount of rotation in the impaction 
of the fragments of the fibula (Fig. 13). 

Reduction of spiral fractures of the tibia by external manipula- 
tion and extension is not possible while the impaction of the frag- 
ments of the fibula remains. Even when the fragments of the fibula 
are liberated from impaction it is usually impossible to reduce the 
fracture in the tibia because of the entanglement of the upper end 
of the lower fragment of the fibula. 

Treatment by external manipulation and external immobiliza- 
tion results in good union of the fibula in the impacted position, 
but in the majority of cases in only partial union, weak union or 
non-union of the tibia — the strong weight-bearing bone of the leg 
in the position of the original deformity. The amount of osseous 
union often consists in only a slight bony bridge between tlie dis- 
placed fragments. Even a large amount of callus may fail to con- 
nect and fix the ends of the fragments (Figs. 1, 2 and 3). 

Open operation with surgical fracture of the fibula at the same 
level as the fracture in the tibia is -usually necessary to mobilize 
the lower fragment of the tibia before reduction can be accomplished. 
When reduction has been satisfactorily accomplished the fragments 
of the tibia can rarely be immobilized so that they will remain in 
position except by the aid of internal fixation, because of the spira 
shape of the fractured surfaces. , 

Internal fixation in these fractures may be best accomplisie 
by the transplantation of bone, by tlie grafting across the line o 
fracture^ in the medullary canal, of a splint of fresh live hone from 
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the same individual. This furnishes a method of alignment and 
fixation by a living, germ-resisting, osteogenic structure, which is 
treated kindly by the tissues and which heals in as an integral part 
of the body. 



Fig. 1. — Roentgenogram of a spiral frac- 
ture of the tibia, -with an impacted fracture 
of the fibula, treated by external manipu- 
lation and external immobilization, showing 
non-union of the fracture in the tibia one 
year after injurjx 


Fig. 2 — Roentgenogram of a spiral 
fracture of the tibia, with an impacted 
fracture of the fibula, treated by ex- 
ternal manipulation and external 
immobilization, showing a large 
amount of callus, but failure of 
weight-bearing union. 


The transplant aligns the fragments, stimulates osteogenesis 
at the injiu-y, lives and grafts to tlie compaet bone of each fragment, 
when a'ctual contact has occiured between the transplant, from 
which tlie periosteum has been removed, and the compact bone of 
each fragment and when the limb has been properly immobilized 
by external means, so that there can be no movement between the 
transplant and its host. 





o^b DAVISON: SPIRAL PRACTDRES OF THE TIBIA 

_ Under these favorable conditions the transplant becomes a living 
integral portion of the repaired bone, taking its part in the functional 



a • ' h 

Fig. 3. — a, roentgenogram of spiral fracture of the tibia treated by external 
manipulation, followed by nail-e.xtension with twenty pounds of weight for three 
weeks, without change of position of the fragments; b, roentgenogram of impacted, 
rotated fracture of the fibula which prevented reduction. 

support of the extremity and maintaining for the time its shape and 
size, later to be modified, like any other part of the skeleton, by tlie 
conditions and functional demands put upon it. It remains as long 
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as its support is required, and then the superfluous part is gradual!}" 
absorbed as the repaired bone resumes its function. The medullary 
canal is reestablished as absorption of the transplant progresses. 
The primary function of the transplant is the alignment of the frag- 
ments. Grafting of the transplant to the fragments is secondary, 
but very desirable. 

The operative technic demands the rigorous application of the 
rules of asepsis as distinguished from antisepsis. lodin preparation 
is prohibited. Antiseptics destroy the living bone cell of the trans- 
plant as quicldy and surely as they destroy the pyogenic germ. 



Fig. 4. — Introduction of the transplant in autoplastic rcp.air of spiral fracture of tho 

tibia. 


The fracture in the tibia is exposed by a flap incision, so that the 
repaired fracture null not be directlj'' exposed to the danger of a 
skin wound. The fibula is fractured with a chisel at about the same 
level. The fragments of the tibia are secured by small Lomnan 
clamps for manipulation, and are elevated. The detritus produced 
by the injury is cleared from the wound and tlie fragments arc 
prepared for the transplant. The medullary canal of each fragment 
is cleared, with a bone curette, of tliat part of tlie marrow wliiel) lias 
been disturbed by the traumatism, hemorrhage or inflamniation, 
and then e.xamined and measured with calipers to determine the 
shape and size of the transplant needed to mortise the fragments 
together. 
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A Irjuisplant is iisually secured from the upper part of tlie crest 
of the same tibia. In length tlie transplant should be sufficient to 
extend into each fragment at least 2.5 cm. It is fitted to tlie irregu- 
larities of the upper fragment so that it will slip in and out. The 
other end of the transplant is fitted and driven into the lower frag- 
ment. If the transplant is too large it will split the fragment and 
tlie fixation will be destroyed. Care is exercised to make the irregular 
fitting between the transplant and each fragment correspond, ,so 
that when the transplant is in final position the fragments will be 
locked, by it in correct rotation. If it is doweled or the medullary 
canal is reamed until it is cu'cular the spiral fragments of the tibia 
will rotate and the accuracy of the reduction will be lost. The end 
of the transplant projecting from tlie lower fragment is manipulated 



Fig. 5. — Immobilization of the fragments over the transplant, before closure of the 
wound and application of the cast, in spiral fracture of the tibia. 

into the prepared upper fragment and the leg is straightened (Fig. 4). 
The muscles of the leg immediately contract and bring the fragments 
fir ml y together in alignment over the transplant. One Lowman 
clamp is now removed and the other is slipped over the repair so 
as to grasp the ends of both fragments (Fig. 5). The leg is elevate 
by means of the clamp and a narrow, sterile, moulded plaster spun , 
previously prepared and dried, is applied to the posterior part o e 
leg with sterile bandages above and below the wound. The c amp 
is removed. The wound is closed in layers by catgut sutures an 
dressed. A circular plaster-of-Paris cast is applied over all. ine 
immobilization is not disturbed during the convalescence. 
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Case I . — SjnraJ fracfvre of the tibia and impacted fracture of the 
fibnla. 

M. W., aged forty-four years, Swedish, teamster, was admitted 
to Cook County Hospital March 13, 1916, suffering with a broken 
left leg, produced by slipping and falling on the sidewalk the pre- 
vious day. 



Fig. G. — Case I. Roentgenogram of Fio. 7. — Case I. Roentgenogram of im- 
spirnl fracture of the tibia. pactod, rotated fracture of the fibula, pre- 

venting reduction of the fracture in the tibia. 

Roentgenograms revealed a spiral fracture of the tibia, with 
displacement and overriding of 2.5 cm. (Fig. 6) and an impacted, 
rotated hacture of the upper end of the fibula (Fig. 7). 

Failing to effect reduction by external manipulation, open opera- 
tion for autoplastic repair was performed March 20, 1910. The 
fracture was exposed by a flap incision. It was impossible to rcidace 
the lower fragment of the tibia because of the position of the impac- 
tion of the fragments of the fibula. To facilitate reduction of the 
fragments of the tibia the fibula was broken at the same level. 
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A transplant 15 cm. in length was obtained from the crest of the 
same tibia avcU above the fracture. The thickness of the transplant 
was determined by caliper measurements of tlic medullary canal of 
the fragments and tlie defect between them. After careful fitting 
the transplant was driven into the medullary canal of the lower 



Fig. 8. — Case I. Roentgenogram of 
autoplastic repair of spiral fracture of the 
tibia, immediately after operation, showing 
the transplant across the line of fracture, 
securing the fragments in reduction. 


Fig. 9.— Case I. Roentgeno- 
gram of autoplastic repair of 
spiral fracture of the tibia, eight 
weeks after operation, showing 
the transplant grafted into the 
TTiprliillfirv canal and bony union 


of the fracture. 


fragment. The free end of the transplant was then manipulated 
into the medullary canal of the upper fragment. The fragments were 
placed in acem-ate reduction, vdth a damp holdmg them m posi™ 
during subsequent manipulations. A sterile, postenor, mou 
splint was bandaged to the leg above and below the wound f 
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temporary support. The clamp was removed, the 'ivound closed, 
dressed with gauze and a circular cast applied over all. 

A roentgenogram taken after the operation revealed the trans- 
plant in the medullary eanal across the line of fraetme of the tibia, 
supporting the fragments in anatomical reduction (Fig. 8). 

The immobilization was not disturbed for four weeks, when 
healing appeared to be complete and union of the fracture was firm. 
A roentgenogram taken eight weeks after operation revealed good 
union of both bones (Fig. 9). Functional recovery was apparently 
complete. 



Fjg. 10. — Case II. Roentgenogram 
of compound spiral fracture of the 
tibia. 



Fig. 11. — Case II. Roentgenogram 
of rotated spinal fracture cf the 
fibula. 


Case II . — Compowul spiral fradvre of ihc Hbia and hnpaded 
fradvre of ihc fibula. 

J. W., aged forty years, American, licncli worker, was admitted 
to Cook County Hospital on hlay 11, 1910, with ;i compound 
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fracture of the right leg. He gave a history of liaving been tlirovTi 
win e scuffling IIis toe was caught under the edge of a carpet and 
Jus leg twisted as he fell. 



Fig. 12. — Case II. Roontgeno- Fig. 13. — Case III. Roentgenogram of a 
gram of autoplastic repair of spiral spiral fracturejof the tibia and an impacted 
fracture of the tibia, five weeks after fracture of the fibula, 
operation, showing the transplant 
grafted into the medullary canal 
across the line of fracture and bony 
union of the fracture. 

Examination showed a fracture of the tibia, with an external 
wound communicating with the fracture. Roentgenograms revealed 
a long spiral fracture of the lower third of the tibia (Fig. 10), accom- 
panied by a rotated, impacted fracture of the fibula immediately 
below its head (Fig. 11). The lower fragment of the tibia was rotated 
and displaced outward. There were 2.5 cm. overriding of the frag- 
ments. 

The wound was cleansed and dressed and the extremity was 
immobilized in a fracture-box. Sterile healing of the wound of the 
soft parts was complete in three weeks. 
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Tlic position of tiie fragments not having lieen changed by 
treatment^ open operation for reduction and fixation of the fracture 
by the same technic as in Case I was performed May 31, 191G. 

When the cast was removed at the end of five weelcs, good union 
of the fracture was present (Fig. 12). 



Fig, 14. — Case III. Roentgeno- 
gram cf autoplastic repair of spiral 
fracture of tbc tibia, two months after 
operation, showing the transplant 
grafted across the line of fracture and 
bony union of the fracture. 



Fig. 15. — Case III. Roentgenogram 
of autoplastic repair of spiral fracture 
of the tibia, eighteen months after oper- 
ation. 


Case III . — Sjnral frachire of the tibia and impacted fracture of 
the filnda. 

L. K., aged thirty-tliree years, American, laborer, was admitted 
to Cook County Hospital January 10, 1914, with a fracture of the 
left leg. A roentgenogram shoived a spiral fracture of the tibia 
and an ini])actcd fracture of the fibula. There was overriding and 
complete displacement of the fragments of the tibia (Fig. 13). 

After repeated failures of reduction by e.xternal manipulation 


nAvisoN: sPiuAii niAcrruRTis of the tibia 

and traction, open operation for autoplastic repair was performed 
two weeks after injury. The technic of the operation was similar 
to that used in Case I. 



Fig. 16. — Case III. Roentgeno- Fig. 17. — Case III. Roentgeno- 
gram of autoplastic repair of spiral gram of the same area shown in Fig. 

fracture of the tibia, eighteen months 16, thirty months after operation, 

after operation, showing absorption of showing practically no further ab- 

the greater part of the transplant and sorption of the transplant 

reSstablishment of the medullary 
canal. 

union appeared to be present when the cast was removed 
fom- weeks after operation. A roentgenogram taken eight weeks 
after operation shows anatomical reduction of the fragments of the 
tibia and bony union of the fracture (Fig. 14). A roentgenogram 
taken eighteen months after operation shows complete bony repair 
of all fractures, but with much less callus surrounding the fractures 
of tlie tibia tlian tliose of the fibula (Fig. 15). It also shows partial 
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absorption of the transplant. The medullary canal has been 
reestablished, and apparently only that part of the transplant 
remains which is needed for the functional support of the tibia 
(Fig. 16). 

A roentgenogram of the tibia taken thii’ty months after operation 
shows the condition of the transplant to be almost identical with the 
examination of the previous year. The absorption of the transplant 
has apparently’' ceased. What remains seems to have become a 
permanent support to the tibia at the point of the healed fracture, 
correlating the strength of the bone with its functional necessities 
(Fig. 17). 

Conclusions. 1. Treatment of spiral fractures of the tibia by 
external reduction and external immobilization usually results in 
imperfect union of the fragments with defective function of the leg. 

2. Treatment by open operation ‘and autoplastic repair usually 
results in early good anatomical union of the fragments with restora- 
tion of the strength and function of the leg. 

3. The autoplastic transplantation of bone in the repair of a 
recent spiral fracture of the tibia is a capital operation, which 
requires careful technic, capable assistants and aseptic surroundings. 


ACHYLIA GASTRICA AND CHRONIC CONNECTIVE-TISSUE 
LIENTERY: A CLINICAL STUDY OP 322 CASES. 

By Noble Wiley Jones, M.D., 

I’OKTLAND, OltEGON. 


For a number of years past, especially since Adolf Schmidt 
devised his intestinal test diet and recognized by it certain gastro- 
genic intestinal affections, several disturbed phenomena of diges- 
tion have been assumed to take place in chronic achylia gastrica. 
First, tlie digestion of connective tissue has been held dependent 
upon its contact with free hydrochloric acid in the stomach for a 
sufficient length of time; second, the emptying time of the .stomach 
has been thought to be much shortened; third, the power of the 
stomach to disintegrate food and destroy bacteria-has been consid- 
ered much decreased. Eeasoning a imori gastrogenic intestinal 
catarrh and dysentery have been looked for as an accompaniment 
of achylia gastrica due to undigested connective tissue and non- 
disintegrated foods in general, and when such catarrh or dysentery^ 
was found in the presence of normal stomach chemistry it was 
assumed that for some reason an abnormal pyloric insufficiency 
existed. The frequent finding of irregularities in the sequence of 
these factors leads one to wonder what other factors enter into the 
cause of the associated syanptoms of constipation or dysentery, of 
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connective tissue or mucus in the stools, or, on the other hand, why 
an entire absence of all subjective sjnnptoms may exist in individuals 
in whom^ achylia gastrica is found accidentally during a routine 
examination. Many of our patients have been reexamined after a 
period of years when they considered themselves perfectly well 
and had returned to meat-eating, and still the anacidity has been 
found to be present. What has determined the presence of health 
and strength in the one case, and oftentimes a semi-invalidism in 
the other? 

Achylia Gastrica. These observations are based upon the 
clinical study of 245 cases of achylia gastrica observed in private 
practice between the years 1906 and April, 1916. Into this group 
of cases has been placed only those to which Einhorn originally 
gave the name, ■?’. e., those in which there is an absence of hj-dro- 
chloric acid and fennents in the gastric secretion. Therefore, all 
instances of anacidity associated with pernicious or other grave 
anemias, stomach cancer, and wasting diseases, as advanced tuber- 
culosis or nephritis, have not been considered. The group, however, 
contains all cases of chronic anacidity, both true and spurious 
achylias. No attempt has been made to differentiate between the 
psychical and chemical types of achylia of Pawlaw by means of 
fractional methods of studying the entire period of gastric diges- 
tion. These patients have come to us, for the most part, because 
of gastro-intestinal symptoms, and our present conclusions in regard 
to prognosis and therapy have been influenced much by our studies 
of the medical aspects of abdominal ptosis and its related 
phenomena. 

The incidence of achylia gastrica in gastro-intestinal diseases is 
so great that it necessitates one bearing it always in mind in gen- 
eral diagnosis. INIany times it is diagnosed cancer of the stomach, 
amebic dysenterj’’, nervous diarrhea, or a neurasthenia. Stockton 
found, in 1909, that his 132 cases bore a ratio to other stomach 
diseases examined as 1 is to 20. In 1911 a review of 600 cases of 
mine with abdominal sjrmptoms afforded 47 cases of achylia, or 
an incidence of 1 to 12.7. It is my impression that this ratio holds 
approximately with the larger nmnber of cases reviewed here. 
Such a frequency demands a more consistent study of the condition 
than has thus far been accorded it. 

In reviewing my series of cases I wish to present merely some 
clinical features which I believe to be of importance. Especially 
is this so in relation to the prognostic and therapeutic aspects. 
Table I is a resume of the salient features of the 245 cases. 
There are 96 males and 149 females. In both groups the largest 
number of cases appear during those years when there ' 

est strain put upon the mind and body of the individual, ». e., 
between the years of forty and sixty in man, when he is bearing 
his greatest responsibilities, and during the active child-bearing 
and menopause periods in women. Viewed from a stand-pom o 
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the body build, 132 have an asthenic type of structure and 113 
possess broad frames. But as the general asthenic state is not con- 
fined to individuals of asthenic of build, the presence of gen- 
eral asthenia in 182 cases is of more significance. Many times the 
patient dates the beginning of his sjmiptoms to some definite 
exciting cause; a pregnancy, an infectious fever, an operation, or 
a period of some emotional stress. More and more, as the earlier 
cases were observed through the succeeding years and relapses 
studied, did this factor of an exciting cause leading to a general 
asthenia become apparent. Ten patients of the series stated that 
the beginning of their ill health dated back to definite periods of 
excessive worry. In the severe general asthenics many had a his- 
tory of chronic gastro-intestinal sjnnptoms from childhood on. 
Thus the parallelism between the onset and course of the sjTnptoms 
in the majority of these patients and in a corresponding series of 
general asthenics with normal stomach chemistry is most striking. 
The presence of the general asthenic state is the one factor which 
stands out in bold relief from among all others. 


TABLE I. — NUMBER OF CASES, 245. 

Ago 

Under 15. 15 to 25. 25 to 40. 40 to CO. 

f Male, 90 1 to 8 years 7 13 59 

\ Female, 149 0 9 57 75 


Exciting causes 

Symptoms 

Build 

Associated diseases . 

General asthenia 

Dysentery .... 
Constipation .... 
Mucous colitis 

Connective tissue in stool 
End-result 


f Leading to general asthenia 
1 Absent or unrecorded . 

J Gastro-intestinal 
1 Wholly referred .... 
J Asthenic type .... 
\ Broad 

( Present 

•j Absent 

( Unrecorded 


Present . 
Absent . 
Unrecorded 
Good . 

Fair or poor 
Unrecorded 


Over CO. 
10 
15 

Coimcclivo 
tiBsuo in 
stools 

143 

98 

239 

43 

132 

113 

SI 

182 

02 

1 

90 

157 

35 

130 

on 

40 

141 

55 

49 


Sixty-two patients of the series gave no evidence of a general 
body weakness. The symptoms of this group are notieeably 
difl’erent from those of the asthenic group. Headaches, muscular 
and joint pains (so-called toxic s3Tnptom.s), in addition to the 
gastro-intestinal distresses, usually present, were most manifest. 
The majority of these patients were broadly built, and there was 
present a gastrogenic d.ysentery far more frequently than in the 
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asthenic group. These patients also did not lose weight or strength ; 
and, what is of great significance, they received, for the most part, 
quick relief from their sjunptoms as soon as the bowel condition 
was corrected. This was in sharp contradistinction to the asthenic 
type. 

An attempt was made in the study of 28 cases of achjdia to 
harmonize, if possible, the occurrence of connective tissue in the 
stool and the presence of dysentery or constipation with an early 
emptying time of the stomach, and with tlie presence of abdominal 
ptoses and local stases. The details of this study are to be found 
in Table II and a resume of the data in Table III. Certain deduc- 
tions may be made even from this limited number of observations. 


TABLE III. — ACHYLIA GASTRICA. RESUME OF 28 CASES. 


Build 

J 

Asthenic type .... 


. . 19 

1 

Broad type .... 

. . . 

. . 9 

Position of stomach 

i 

Low 

Normal 

' 

. . 17 

. , 11 





Connective 





tissue in 
stools. 



Constipation .... 

0 

— 

Less than 4 hours, 

2 

Normal 

. 1 

0 



, Dysentery 

1 

1 



Constipation .... 

. 13 

9 

Four liours or over, 

15 i 

Normal 

1 

1 



, Dysentery 

1 

0 



Constipation 

1 

1 

Less than 4 hours, 

5' 

Normal 

1 

1 



^ Dysentery 

Constipation .... 

3 

3 



6 

3 

Four hours or over. 

G- 

Normal 

0 

_ 



Dysentery 

0 

— 


The majority of instances of constipation were associated with an 
emptying time on the part of the stomach of four or more hours, 
and the majoritj^ of them are found also in ptotic individuals in 
whom the mechanical factors of constipation, as regards position, 
play a part. Of the 5 cases of chronic dysentery, 4 of them w'ere 
associated with a too rapid emptying of the stomach, and 3 of these 
were found in broadly built individuals in whom the stomach occu- 
pied a relatively high position in the abdomen. There was found 
no guiding relationship between ileum stasis, cecum mobile, or 
cecum stasis, general colon stasis and ptosis, and the presence of 
connective tissue, or the quantity of mucus in the stool, or with 
the occurrence of constipation or dysentery, or, again, with the 
emptying time of the stomach. The size, position, and actiiity of 
the stomach showed no distinguishing features in the achylia cases 
from other individuals. In the majority of the asthenically built 
patients the stomacli was low, atonic, and the peristaltic waves 
feeble. The organ also did not empty itself of the greater part of 



340 JONES: ACHYLIA GASTRICA AND TISSUE LIENTERY 

the meal rapidly and then lie donnant with a moderate rest for a 
longer time, as one miglit assume. The stomaeh picture under 
the screen appeared tonic or atonic, depending upon the degree of 
general asthenia, absent or present, in the individual. It was wholly 
impossible to distinguish the atonic stomach of an asthenic achylic 
patient from that of the ordinary asthenic patient with normal 
stomach chemistry. Focal infections involving mostly the teeth 
and the tonsils were met with in variable degree ten times. No 
causative relationshij) could be ascribed to them. 

Chronic Connective-tissue Lientery.' The failure on the 
part of the stomach in the presence of normal chemistry to digest 
connective tissue, and the latter’s appearance in abnormal quanti- 
ties in the stool, frequently gives rise to much the same series of 
gastro-intestinal disturbances that are seen in chronic achylia. 
The sjTnptoms seem also to bear the same relation to the exciting 
causes of general asthenia. The type of build of the patient 
in whom the condition is met likcAvise influences the response to 
treatment in the same way, for in the ptotic type of individual 
the added factor of general asthenia is usually encountered, and 
this must be overcome before the patient becomes sjTnptom-free. 

It has been assumed, as stated above, that the emptying time 
of the stomach determined the presence or absence of undigested 
connective tissue in the stool. So far as I know no accurate obser- 
vations have ever been made to determine this point. There are 
met in routine rontgenological examinations of gastro-intestinal 
cases manj'' instances of gastric hypermotility due, for instance, to 
duodenal ulcer or periduodenal lesions, but I have been often 
impressed with the fact that these patients do not frequently have 
connective tissue in their stools from intestinal test diets. In the 
hopes of obtaining some guiding data in this group of cases I have 
reviewed 77 cases observed from 1906 to April, 1916. The result- 
ing general data is set forth in Table IV, and 10 of these cases have 
been studied more in detail, as itemized in Table V. In the latter 
table the stomach’s emptying time of Cases No. 1 and No. 3 can- 
not be considered, as the time Avas not accurately observed; but in 
the remaining 8 cases 6 Avere of a broad non-ptotic type of build, 
and it is to be noted that in 5 of these 6 cases the stomachs were 
emptied in two and one-half, two and one-half, three, two, and tivo 
and one-half hours respectively. Again, the remaining 2 patients 
(No. 4 and No. 10) Avere of the asthenic type of build with pro- 
lapsed stomachs, and the emptying time was six hours and seven 
plus hours respectively. In other words, the mechanical influence 
of position, coupled with a lack of muscular tone, brought abou 
this difference in motility, although each patient possessed three 
plus connective tissue in his stools. Chronic dysentery is more 

1 Chronie connective-tissue lientery is here arbitrarily defined as the 
abnormal quantities ol undigested connective tissue in the stool without r g 
to the derivation of the word lientery. 
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frequent in patients of a broad type of build, and obstinate consti- 
pation is much more frequent in those with abdominal ptosis. The 
reasons why a hypermotility of the stomach existed in many cases, 
why connective tissue was found in the stools of constipated patients 
possessing either a hypermotility or a delayed motility, or why 
chronic dysentery is associated in one case with a hypermotility 
of the stomach and in a second case with a delayed motility are 
not known. They concern the physiological factors of gastric and 
colon motility, which are as yet not understood. 


TABLE IV. — CHRONIC CONNECTIVE-TISSUE LIENTERY. 77 CASES. 

Ago — 



Under 20. 

20 to 30. 30 to 40. 

40 to 50. 50 to 00. Over 00. 


1 

5 11 

11 

4 2 

1 

10 18 

5 

4 5 



' Regular 


. . . . 10 


’ Broad, 42 ■ 

Constipation . 


.10 


Dysenterj' . 


. . . . 10 



Alternating 


. . . . 0 

Type of build • 

Asthenic, 35 1 

Regular 
Constipation . 
Dysentery . 

• ■ 

. . . . 3 

.... 20 

... 3 



Alternating 

• • 

.... 0 

Mucous colitis 




.... 13 

Focal infections .... 



. . . 

.... 15 


Good. Fair. 

Poor. 

Unknown. Died. 

End-results . 

... 47 

7 

5 

17 1 


Prognosis. It has seemed to me that theoretically all cases of 
uncomplicated chronic achylia gastrica and chronic connective- 
tissue lientery were amenable to treatment. Practically this end 
is not always attainable, (1) because of laclc of sufficient control 
over the individual, and (2) because of one's inability to always 
remove the exciting cause of an accompanying general asthenia. 
Especially is this true when an emotional stress, as worry, cannot 
be overcome. 

The prognosis of either condition in a physically strong individual 
is’ always good. The so-called toxic sjnnptoms and the gastro- 
intestinal distresses disappear, as a rule, quickly as soon as the diet 
is corrected and the frequently accompanying colitis is allayed. In • 
the asthenic type of patient, however, the problem is different. The 
added factor of general asthenia demands oftentimes the long detailed 
course of body rebuilding Avhich is necessary to successfully treat 
the general asthenic patient that possesses a normal stomach chem- 
istry. The asthenic achylic patient is oftentimes a difficult patient 
to handle. A large percentage of them must be treated in hospital 
under control if a satisfactory end-result is to be obtained. In 
place of viewing the achylic patient in a semihopeless manner, as 
is still customary, we have learned to e.xpect good results when the 
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patient’s adherence to these principles can be maintained over a 
sufficient length of time. 

Treatment. The principles of treating achylia gastrica and 
connective-tissue lientery embrace in all cases two factors: (1) the 
avoidance of connective tissue during at least the sjmiptom-bearing 
period, and (2) the mechanical preparation of all food for entrance 
to the small intestine. Sufficient chymification of food rarely takes 
place in the anacid stomach whether it remains a short or a long 
period of time. The thorough preliminary cooking of vegetables 
is necessary in order to separate masses of vegetable cells. The 
more thorough the mechanical division of the food is carried out 
by cooking, sieving and chewing it, the quicker is the secondary 
bowel disturbance relieved. With the general asthenic type of 
patient the accompanying general asthenia must be definitely over- 
come before relief can be expected. . The fundamental principles 
of overcoming the general asthenic state apply here as elsewhere. 
The use of hydrochloric acid theoretically to replace the acid reflex 
of Pawlaw is, from a practical stand-point, an individual matter. 
Many patients are symptomatically relieved by its use while others 
experience increased sourness and stomach irritation. Its use must 
be governed accordingl 5 ^ 

After the patient has regained his normal health he may, as a 
rule, return to meat-eating with impunity; at least, many do and 
apparently without harm. Whj'^ this is so it is impossible to say. 
Schutz and others have thought best to explain the production of 
the resulting gastrogenic intestinal state by reason of the long- 
continued failure of the acid reflex bringing about eventually an 
insufficiency of intestinal digestion, more especially that of the 
pancreas. Changes in the flora and the biochemistry of the boAvel 
result. Against this view, it seems to me, would be the fact that 
insufficient starch and nuclein digestion rarely is found in the 
stools of chronic achylics. The question of restoring a noimal fund 
of general body tone has seemed to me to be the deciding factor 
in many of these cases. The boAvel then simply is capable of throw- 
ing off irritating foods without receiving harm from them. As 
soon as the general body strength is lowered the power of the bowel 
to do this is reduced and symptoms appear. This explanation does 
not seem to hold true in some of the broadly built patients who 
suffer sjmptoms without loss of body strength. Some patients of 
this type are never able to return to meat-eating without ill effects. 

Conclusions. 1. Achylia gastrica is usually associated with a 
too rapidly emptying stomach in the broadly built, non-ptotic 
person. In the ptotic individual the factors of position and atonia 
seemingly tend to overbalance this tendency, and the emptying 
time of the stomacli may be as long as seven hours or longer. 

2. Both of the above conclusions seemingly hold true in the case 
of chronic connectii^e-tissue lientery. 
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3. In both groups of cases dysentery is prone to occur in the 
non-ptotic type of person in wliom a hypennotility of the stomach 
is present. Contrariwise, constipation is apt to be found in the 
ptotic individual in whom the mechanical factors leading to consti- 
pation exist. 

4. The sjTnptoms and response to treatment in both groups of 
cases differ noticeably according to the presence or absence of the 
general asthenic state. 

5. Both groups of cases are distinctly amenable to treatment, 
and good end-results can be obtained under suitable conditions. 


DIGITALIS AND THE CONTROL OF AUEICDLAR FIBRILLATION 
AND AURICULAR FLUTTER, WITH ELECTROCARDIO- 
GRAMS ILLUSTRATING THE EFFECT. 

By Robert H. Halsey, A.B., M.A., M.D., 

NEW YORK. 

(From the Medical Department of the New Y'ork Post-Graduate Medical School 

and Hospital.) 


The intention of these remarks is to offer for discussion and in 
that way emphasize a method of usmg digitalis in some forms of 
cardiac decompensation and arrhjctlimia. 

No review of the physiological action and preparations of digi- 
talis vdll be attempted, but it is necessary to state the preparation, 
the size of the doses, and the method of administration that the 
indications wliich guided in their use may be understood. _To 
illustrate the tj'pe of case and the desirable and expected action 
of digitalis, 4 cases will be briefly related and the electrocardio- 
grams showing various effects exhibited. 

In the choice of preparations, preference has been given in the 
order related to the tincture, the infusion, digipuratum, and, for 
emergencies, crystalline strophantliin (Thoms), or methyl-g- 
ouabain, which Hatcher believes to have the same action. Tlie 
tincture was given in 15 to 30 minims, not drop doses, every four 
hours, as a maximum dose. The infusion in ^-ounce doses was 
used when edema was extreme. If objection was made^ by the 
patient to the fluid preparations, digipuratum was given in mini- 
mum doses of four tablets in the tnmnty-four hours. If none o 
these preparations could be used, or immediate action was desirei , 
crj'^stalline strophanthin (Thoms), 0.0005 gram, diluted in 2 to 4 c.c. 
of freshly distilled water, or salt solution (this is the equiva en 
of 1 to 4000 to 1 to 8000), and injected slowly into a vein, or halt 
this dose may be given tAvice a day. -Strophanthin in such a ose 
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should not be given if the patient has had any of the digitalis 
bodies during the previous week, nor should it be repeated within 
twenty-four hours. These preeautions must be observed, since 
digitalis and strophanthin are synergists, and in the circumstances 
stated the total effect of absorbed digitalis and of the rapidly 
absorbed strophanthin might very well be quickly and fatally 
toxic. The amorphous preparations of strophanthin are only about 
half the strength of the crystalline, and unreliable. 

Nausea and vomiting may be produced by digitalis, and they 
are also distressing complications of heart failure. If these sjunp- 
toms have resulted from the digitalis, it has required three or four 
days of dosage with the drug; but if they belong to the heart failure, 
it follows immediately from any distasteful potion. The element 
of time of onset of the nausea and vomiting is important in the 
differential. When nausea or vomiting is present, precluding the 
use of the drug by mouth, and the digitalis effect is desired, strophan- 
thin may be used intra^^enously, or an enema maj^ be given, con- 
sisting of 120 c.c. of milJf containing either 2 c.c. of the tincture 
or 30 c.c. of the infusion of digitalis. If the digitalis produces 
nausea before it slows the heart it will avail nothing to change the 
preparation, in the belief that by so doing the nausea will cease, 
for the nausea is the result of the digitalis acting on the vomiting 
center in the medulla. Eggleston and Hatcher^ believe they have 
shown conclusively by animal experiment that both vomiting and 
diarrhea are of central origin. Nausea occurs most frequently 
before slowing of the heart in patients with marked arteriosclerosis. 

In arteriosclerotics with fibrillation of the auricle and Cheync- 
Stokes tjqie of periodic breathing, digitalis may prolong the period 
of apnea and exaggerate the dyspnea portion of the cycle. Small 
doses, 5 minims of the tincture of belladoima, may give prompt 
relief and should be continued until digitalis effect is relieved. 

Working Avith isolated coronary arteries, C. ^’oegtliu and D. I. 
Macht” believe they have shown that digitonin causes a relaxation • 
of the arterial Avail, AA'hile digitoxin and digitaJin cause constriction. 
The great efficacy of the infusion is due probably to the digitonin 
promoting the circulation and nuti-ition of the heart muscle. The 
persistence of the action of digitalis aaIII A^ary, depending upon the 
amount absorbed and fixed in the tissues, aaIucIi amount de])cnds 
upon the elimination being less than the absorption.^ 

Some cases after full doses of digitalis may require ten to four- 
teen days before all CA'idence of the digitalis effect disappears. 
There need be no fear of cumulatiA'c effect of digitalis Avhen giA'cn 
by the mouth iii doses to control fibrillation. 

' .Tour. IMuirm. and ICxpor. Tlicrap., 1012, iv, 1 12, and .Tour. .-Am. Med. A'-=;n., 1013, 
iv, 400. 

".Tour. Phanii. and Kvpcr. Tlicrap.. 191.3, v, I. 

^ llatdior, R. A.: Arcli. Inf. Med., 1012, x. Ep")cston, C.: .lour. Am. Med. 

1912, Hx, 1352. 
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The first case demonstrates how promptly strophanthin intra-' 
venously can reduce the ventricular rate in fibrillation of the 
aimicle, and how that rate subsequently can be controlled by 
digitalis. 

Case L— M. Q., aged thirty-two years, married, admitted com- 
plaining of palpitation, shortness of breath, vomiting, and swollen 
legs. Her family history is irrelevant. As a child she had measles, 
chicken-pox, tj^ihoid, and at fifteen her first attack of rheumatism. 
She l)ad three children and no miscarriages, and seven months 
before admission her last child was born. SLv months before admis- 


sion she had pneumonia, since which time she has been short of 
breath on e-xertion. Five days before admission her feet swelled, 
the amount of urine diminished, and her heart began to palpitate. 
On examination she was cyanotic, orthopneic, gasping for breath, 
with paroxysms of coughing and at times vomiting: her legs were 
greatly swollen and her back up to the dorsal region was edema- 
tous; the pulsating liver was enlarged to the level of the umbilicus 
and the lungs had coarse and fine rales up to the level of the 
angles of the scapula. The apex of the heart was felt in the 
sixth space 13 cm. to the left of the midline, and the action was 
grossly irregular and tumultuous, with ventricle contracting at the 


rate of 135 to 150 per minute (Fig. 1) ; the count at the wist was 
only 80 per minute, a deficit of 50 to 70 per minute. Ten horns 
after admission an intravenous injection of crystalline strophanthin, 
0.5 mg. was given. Half an hour later she was breathing quietly 
and could lie on three pillows with comfort. Digipuratum, four 
tablets per day for five daj^s, were given until the ventricular rate 
decreased to 85 per minute. Four days later, as the rate of the 
ventricle increased, she was given | ounce of the infusion twice a 
day. "Wliile taking this amoimt of the infusion the edema dimin- 
ished, the urine increased in quantity, and the heart frequency 
was controlled. She regained her strength and left the hospital. 
To control (Fig. 2) the heart rate, however, it has required the 
continued use of a maximmn daily dose of tliree-quarters of an 
ounce of the infusion of digitalis. With this dose she is able to be 
about the house doing light tasks, but diminishing or discontmu- 
ance of the dose means immediate distress and disability. The 
need of continuing for the remainder of life such a dose of digitalis 
as will control the heart rate must be emphasized, for in cases with 
fibrillating auricles this point is very often neglected, and after a 
short interval without digitalis these cases retm-n in great distress. 
The neglect to prescribe or use digitalis in this manner occius no 
only in hospital and dispensary but also in private practice, an 
the withholding seems to be due to ignorance of the necessity or 
the continued action of the digitalis. Each case must be trm ou 
to discover the amount of the particular preparation of 
which will be required to control the heart action. Not only o 
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the strength of the preparations of the tincture or infusion made 
by different firms vary, but it must always be borne in mind that 
each individual reacts in a different degree to the same preparation. 



Fig. 1. — Case I. M. Q., taken June 16, 1914, before strophantliin was given, 
shows auricular fibrillation, with a ventricular rate of 140 to 150 and a positive or 
upward directed T-wave in lead II. 



Fig. 2. — Case I. M. Q., taken November 19, 1914, shows the slower rate of the 
ventricle to be 80 to 90, though the auricle continues to fibrillatc. The slower rate 
is maintained by digitalis, the second effect of which is shown by the negative or 
downward-directed T-waves of lead II. 

and therefore it follows that the two variables of patients and 
preparations must be tried out. 

The regulation of the ventricular rate is brought about by the 
action of digitalis on the mechanism conducting the impulses to 
contract over the auriculoventricular muscle bridge or bundle of 
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His. Two demonstrated facts show that a great part, if not all, 
of its inhibiting effect is due to stimulation of the vagus nerve 
endings in the auriculovcntricnlar bundle: (1) pressure' on the 
vagus in the neck can slow the rate of the ventricle, and (2) atropin 
can release the ventricle from tlie digitalis effect and permit the 
ventricular frequency to increase. When the heart muscle is 
only moderately damaged the increase from atropin may be as 
much as two or three times the slow rate, while in arteriosclerosis 
of marked degree the atropin may produce little or no effect unless 
huge (0.1 grain) doses are used. Digitalis produces or increases the 
functional heart block. From experimental work on the lower 
animals^ there is emdence to point toward disturbances of the 
functions of contractility and conduction of the heart muscle as the 
cause of fibrillation, by Avhich term is understood that condition of 
the auricular muscle in which the separate muscle fibers contract 
individually and not Avith coordination; the auricle remains in 
diastole while its walls quiver with the fibrillating muscle fibers. 
The nmnerous and rapid contraetions of the auricular muscle send 
rapidly recurring impulses to the auriculoventricular bundle, by 
which they are transmitted to the ventricle, and digitalis reduces 
the rate at which these impulses are conducted and delivered to the 
ventricle; but judging from the electrocardiograms it has little or 
no effect on the fibrillation rate of the auricular muscle. On the 
rate of normally rhythmic heart, little or no effect is produced by 
therapeutic doses of digitalis; but in the condition of fibrillating 
auricle, digitalis usually produces a very prompt and profound 
effect. So certain and dependable is this reaction of the inhibitory 
mechanism of the heart to digitalis that its absence in cases of 
fibrillation should be interpreted as insufficient dose, inactive 
preparation, or extensive muscle damage. It is one method of 
physiologically testing the sample of digitalis. 

The second case is one of fibrillation, which under a brief treat- 
ment by digitalis returned to normal sequential rhytiun. 

Case II. — ^R. M., aged fourteen years, had measles and many 
attacks of tonsillitis. For two years she had heart trouble, but 
came to hospital for an attack of only seven weeks’ dmation foi- 
loufing “catching cold.” Examination showed a girl with marked 
orthopnea, cyanosis,, and vomiting at intervals; heart very muc i 
enlarged, with the apex in the left axilla sixth space, and 
dation of the left lower lobe; a pericardial friction rub could e 
heard OAmr the precordium, and in the back the interesting phenom 
enon was noted that the friction sound could be heard througi 
the consolidated lung; the liver was palpable 4 cm. below the me 
border of the ribs. The fibrillation of the auricle was revealed 0} 


< Robinson, G. C., and Draper, G. J.: E-xper. Med., 1911, xiv, , ]igi 4 , 

6Mines, G.R.: Jour. Physiol., 1914, xlvi, 349. Le\'jAA.G.: Jour. Physio 

xlix, 54. 
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the gross irregularity of the heart rhythm and (Fig. 3) taken 
March 29, 1915. She was given a small amount of morphin to 
make her comfortable, as she was suffering considerable pain from 
the pericarditis, and next day strojihanthin, yV grain twice a day 



Fig. 3. — Case II. R. M., taken March 29, 1915, before cliRitnlis effect obtained, 
shows the auricle fibrillating witli a ventricular frequency of 157 to 170 and the 
T-waves of load II upward or positive in direction. 



Fig. '1. — Ca=G IT. R. M., taken .\pril 2, lOl.j, after digit.'di'. was given, shows the 
auiiclc and \en(riele eontiaeling in normal or sequential rhythm at the rate of 100 
and the 7’-wavo of lead II is frankl 3 ' negative or downward. 


hypodermically. On the fourth day, because of nausea, slie was 
given tincture of digitali.s, 30 minims in milk (120 c.c.) as a rectal 
enema and repeated every four houns. After eight doses tlie ven- 
tricular rate slowed to 100 per minute and the rhythm suddenly 
became regular and sequential, as shown by Fig. 4, and the digi- 
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tails was discontinued. By sequential rhythm is understood the 
coordinate contraction of the auricles, followed after a definite 
period by the contraction of the ventricle. Once the auricle has 
begun to fibrillate it most commonly continues to fibrillate for the 
remainder of life. Rarely one may see attacks of paroxj^smal tachy- 
cardia which prove to be either fibrillation or flutter and the normal 
rhjdhm be undisturbed after the attacks. 

The third case is one of auricular flutter, which was altered to 
fibrillation by strophanthin and controlled by digitalis. 

Case III.— L. M., aged forty-two years, married, referred to me 
by Dr. L. Kast. As business manager of a successful London 
theater he was for many years under great responsibility, and it 
was while traveling for professional purposes in this country that 
he came under observation. He had always used alcohol more or 
less frequently in excessive amounts, and he began to smoke tobacco 
at fourteen. In other respects he enjoyed excellent health and 
denies having had veneral disease. I^flien sixteen years of age he 
had his first attack of acceleration and palpitation of the heart, 
accompanied by shortness of breath. The fimt attack and others . 
were ushered in and terminated by a sudden "thump” of the heart. 
The attacks frequently followed the eating of a large meal, and 
then would be relieved by vomiting. When the attacks occurred 
at other times he thought they were terminated by such procedures 
as holding his breatli, belching, a drink of brandy, or formaljq)tol, 
very hot poultices applied to the chest, or in several instances by 
the jarring of a taxicab over a rough pavement. Frequently the 
attacks would cease during sleep. One week before he was first 
seen, and compelling him to terminate a hard business trip, the 
attack of w'hich we have the records, began with palpitation so 
vigorous as to shake him visiblj’’; the least exertion brought on great 
distress in breathing, and there was pain and tenderness to pressure 
in the epigastrium and right hypochondrium. Examination showed 
a man, moderately cyanotic, sitting in bed breathing quietly but 
frequently; the body shaken by the NUgor of the heart beat. There 
w'as very slight dulness and numerous fine rales over the bases of 
both lungs behind. The liver was tender to pressure and the edge 
could be felt at a point 5 or 6 cm. below the free border of the 
ribs. There was no edema of the legs or ankles. The ventricular 
frequency was about 175 per minute and regular; the electro- 
cardiogram (Fig. 5), showed auricular flutter, "with two to one 
heart block. Four days later, because increasing dyspnea, pul- 
monary edema, cyanosis, epigastric pain, and edema of the ankles 
indicated an increasing heart failure, an iutra%''enous injectum o 
grain of crystalline strophanthin w^as given. Within an hour 
follow’ing this dose the mechanism of the heart changed I'® ^ 

tion, record No. 386 (Fig. 6), with the ventricular rate of Ho w 
130. Six days later, and before digitalis by mouth became eftec- 
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Fig. 6. — Case III. L. M., taken April 10, 1914, before digitalis was given, shows 
the rapid contracting auricle and ventricle of "flutter” at 176 per minute. 



Pig. 0. — Case III. L. M., taken April 14, 1914, after strophanthin had been 
given and auricular fibrillation produced with a rate of approxiinatcly 115. The 
T-wavo lead II in upward negative. 
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tive, the yentricularjate increased to 155 to 172, though tlic fibrilla- 
tion persisted (Fig. 7). Under digipnratum the heart rate gradually 



Fig. 7. — Case III. L. M., taken April 17, 1914, belore tlie digitalis given by 
mouth Lad become effective, the ventricular rate increased to 155 to 172 per minute, 
but the auricular fibrillation persisted. 
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_ Case IV. — 0. C., aged sixty-five years, was seen for the first 
time nine days after tlie remo\'al of his prostate by Dr. J. Bentley 
Squier. Four days previously liis heart had become very rapid 
and digalen in 10-minim doses, three times a day, had failed to 
produce any effect on the rate or rhythm. He was short of breath, 
restless, and conscious of the rapidly and energetical beating 
heart.^ He had the pallor peculiar to the arteriosclerotic, chronic 
nephritic prostatic. The blood examination showed 5,13(3,000 red 
cells; 0800 leukocytes; 55 per cent, hemoglobin. The phthalein 
test showed an output of 60 c.c. of urifie in two hours, containing 
49 per cent, of the drug. 

There was an indeterminate history of rheumatism at thirty-five 
years of age, but otherwise his history was negative. Before 
operation the pulse was 88, and subsequently it was 90 to 100 until 
the high rate noticed on the fifth day. 
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Fig. 9. — Case IV. O. C., taken February 18, 1910, shows auricular flutter at 320 
per minute, two to one heart block and ventricle at ICO per minute. 


The apex was in the fifth space 10 cm. to the left of the midline. 
The ventricular rate was about 160 per minute while the count of 
the radial was 120, thus showing the deficit of 40,beats. The lungs 
were clear and the liver edge was palpable and tender to pressure. 

The electrocardiogram showed the auricle to be in flutter at the 
rate of 320 per minute, while becjiuse of a partial block of 2 to 1 
the ventricular rate was 160 per minute (Fig. 9). 

The tincture of digitalis in 30-minim doses every four hours 
was given, and two days later the auricles were in fibrillation, with 
a ventricular rate of 104 (Fig. 10), Tiie digitalis was continued, 
and two days later the ventricular rate was 76 (Fig. 11). Because 
of the sense of nausea being rather severe he refused to continue 
the digitalis for four days, when the increasing commotion of the 
fibrillating ventricle caused him to be persuaded to try the tablet 
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of digipuratum, two tablets every four hours. The rate of the 
veiitriele came dovm, and four days later the auricle became regu- 
lar at 72 per minute, with the ventricular contraction following 
every beat at a time interval of 0.2 second (Fig. 12). 



Many cases of flutter have been reported which have been changed 
to fibrillation, and subsequently, after slowing by digitalis, have 
resumed their normal sequential rhythm. This is the aim and ope 

of the procedure. , 

The employment of digitalis to effect the rhythm as shown 
these cases should not permit us to forget that such use depen 
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on the accurate diagnosis of the condition. If there is doubt as 
to the cause of pulse frequency one should hesitate in the adminis- 
tration of such doses of digitalis, for the production of fibrillation 



Fig. 11. — Case IV. 0. C., taken February 21, 1916, shows fibrillation with 
ventricular rate of 90. 



Fig. 12. — Case IV. 0. C., taken February 29, 1916, shows sequential rhythm, 
with conduction time of 0.2 sec. Y-wave in lead II downward. 5-wave of lead III 
taken in conjunction with R-waves of leads I and II, showinp; hypertrophy of left 
ventricle. 

in an otherwise healthy heart would not be desirable nor justifiable. 
With proper precautions we may draw the following conclusions: 

1. The gross irregularity of the ventricle in cases witli fibrilla- 
tion of the auricle can be controlled by digitalis if sufficient drug is 
exhibited. 
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2. The patient should be instructed to continue the use of digi- 
talis for the remainder of life, and should be taught how to deter- 
mine tlie amount of the dose necessary from day to day to control 
the heart rate. Give sufficient drug to maintain the rate of the 
ventricle below 70 per minute when counted after a rest in the late 
afternoon. 

3. The fibrillating auricle under a short course of digitalis may 
return to normal rhj-thm. 

4. In auricular flutter the aim of treatment with digitalis is to 
produce auricular fibrillation and then control the rate of the 
ventricle with digitalis, hoping in the favorable cases for a renewal 
of normal sequential rhjdhm. 


SYPHILIS OF THE LUNG.* 

By H. Lisser, A.B., M.D., 

INSTnUCTOn is HIEDICINE, SAN FliANCISCO. 

(From the Department of Medicine, University of California Medical School.) 

Claytor,^ in 1905, made the following statement: “Whether we 
agree with the majoirty who hold that sj’philis of the lung is rare in 
the adult, or with the few who consider it more common, we all must 
accept the opinion of the best authorities that the condition does 
exist. Now when it is taken into consideration that s^qjhilis is cur- 
able and that the advanced cases of pidmonary tuberculosis, with 
which it is likely to be confounded, are as a rule, incurable, one 
should be all the more careful to make no mistakes.” This in brief 
is the chief reason for reviewing the subject; not so much for the 
purpose of presenting a few cases that have perhaps some academe 
interest, but chiefly in the hope that by constantly bearing in mind 
that syphilis of the lung does occasionally occur, we may by correct 
diagnosis and intensive treatment save a life that might othenMse 
be lost. As Virchow- said: “Some patients die of so-called tuber- 
culosis for lack of antisjqjhilitic treatment.” 

The question of its frequency or rather rarity is of some interest, 
in that considerable divergence of opinion has existed from time 
to time. This disagreement has not depended entirely upon the 
personal judgment of the individual author, but has reflected rather 
closely the development of clinical medicine. 

Historical. A survey of the abundant literature can be con- 
veniently divided into three historical epochs: 

1. A long period, beginning with Paracelsus in 1500 and ending 
with Laennec in 1800. 

* Bead before the San Francisco County Medical Society and before the Uni\ era } 
of California Hospital Medical Society. 
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2. The second period commenced with the pathological investi- 
gations of DepauF and Virchow’ in the first half of the nineteenth 
century and ended with the observations of such clinicians as 
Fournier/ Lancereux and Dieulafoy® at the beginning of the 
twentieth century. 

3. The third period covers ‘the last ten years, and includes the 
discovery of the Spirocheta pallidum, the complement-fixation test 
of Wassermann, the introduction of salvarsan by Ehrlich, and the 
extensive use of the roentgen rays in the interpretation of pulmonary 
disorders. 

Fournier® speaks of the first epoch as the period of obscurity. 
These three hundred j'^ears included the most fanciful conceptions, 
utterly lacking in precision, unfounded in any accurate research. 
It sufficed in those days, for a pulmonary affection to follow a vene- 
real infection, whether gonorrlieal or syphilitic, for the pulmonary 
lesion to be declared of venereal origin. Cases were seriously 
reported in which the suppression of a gonorrheal discharge was 
followed by a so-called venereal pthisis, Avhich in turn \'^anished 
upon the reappearance of the urethral discharge. In comparing the 
large number of cases of pulmonary syphilis reported during these 
three hundred years ivith the comparatively small number reported 
in the last one hundred years, the elder Fournier speaks of “the 
credulity of our fathers and the incredulity of our contemporaries. ” 
In fact, there existed in this older epoch absolute confusion, a few 
simply believing in a predisposition on the part of s.tT?hilitics to 
contract phthisis, while the greater number firmly belie\'ed in a real 
venereal phthisis, identical in signs and sjnnptoins with all other 
phthises, but differing as to cause. Laennec, howe^'^er, in differ- 
entiating pulmonary tuberculosis as a distinct disease, opened the 
way to the recognition of a true pulmonary syphilis. 

The second period produced careful scientific investigations. 
First came the macroscopic observations of Depaul,® in 1837, of a 
condition in the newborn which Virchow,- in 1858, described histo- 
logically and called pneumonia alba. Subsequently the various 
forms in the adult v^ere accurately described from a pathological 
stand-point, and probably we know but little more today of tlie 
picture at autop.sy than Avas knoAvn fifty years ago. After the intro- 
duction of the stethoscope, and fijially Avith tlie discovery of th(' 
tubercle bacillus, clinical obser\"ations became more j)recise and 
reliable. The general result of this scientific period AA-as the con- 
viction that pulmonary syphilis A\'as a clinical entity, but that it 
Avas far less common than liad been hitherto supi)oscd. The only 
question in dispute Avas its actual rarity. ^Yas it merely uneonunon 
or Avas it really a rare medical curiosity? 

In autopsies upon 97 cases of acquired syiffiilis, Chiari discoA'cred 
one case of sjqff lilis of the lung. Peterson,' in 88 autopsies of acquired 
s^tqffnlis, found 11 cases of pulmonary syphilis. In 1884 Hiller^ 
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collected reports of 84 autopsies showing syphilis of the lung, but 
Councilman® regarded only 28 of these as definitely syphilitic. On 
the other hand, Fowler, in searching through all the London 
museums, found only 12 cases, Mobile in 1905 the Army Medical 
Museum at Washin^on, consisting of 13,000 specimens, did not 
contain one instance of this disease. 

Certain groups of clinicians, however, considered the disease much 
more common than generally supposed. Satterthwaite" thinks that 
lung sj^philis is greatly underestimated by the general practitioner 
and “almost unknown to many syphilographers.” Pankritius,^ 
who in 1881 wrote one of the most important monographs on the 
disease, vuth a very complete review of the literature, found it by no 
means unusual; likewise other German authors, as SchnitzleP’ and 
Grandidier,^^ and of the French clinicians, Fournier,^ Lancereux and 
Dieulafoy.® On the other hand, clinicians of a more strictly patho- 
logical bias still insist upon the rarity of pulmonary syphilis. Thus 
Osier, in twenty-five years’ experience, cannot recall above half 
a dozen. Stengeb® suggests that this difference of opinion depends 
largely upon the point of \’iew of the observer, whether as a clinician 
or as a pathologist, the former believing that this condition is 
comparatively common, the latter that it is very rare. This may 
be due in part to the failure of the pathologist to recognize syphilis. 
It is by no means simple to differentiate between pulmonarj’’ syphilis 
and pulmonary tuberculosis not only at the bedside but in the 
pathological laboratory. As Clajdor* says: “The only absolutely 
certain point of difference in many cases is the presence of the 
tubercle bacillus, and even this unquestionable evidence of tuber- 
culosis does not preclude the possibility of associated s;>q)hilis. 
Pulmonary tuberculosis is so common, and syphilis of the lung 
thought to be so unusual, that it seems probable that some of these 
cases, because of then: very rarity, may slip by with a diagnosis of 
tuberculosis. Many cases of supposed phthisis give such a tj^iical 
history and show such characteristic signs of the disease that it 
does not seem necessary to examine the sputum, or even if the bacilli 
are not found on a few examinations no change in the diagnosis 
seems called for. The same line of argument is used in the post- 
mortem room. The condition is so much more likely to be tuber- 
cidous than luetic and so difficult to distinguish from it that it is 
almost always placed in that class unless pronounced syphilitic 
lesions of other organs are discovered.” It may be mentioned 
again that this whole problem would merely resolve itseff into the 
satisfaction connected with a correct differential diagnosis if it were 
not for the tremendous practical importance to the patient of sue 

correct diagnosis. _ _ i j f 

"V^Tien w'e come to consider the third epoch in our knowledge o 
pulmonary syphilis it would seem at the outset that a swution 
of the difficulties was at hand. But such is not the case. Xo_my 
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knowledge, Schaudinn’s Spiroclieta pallidum has not been found 
in the sputum expectorated by pulmonary syphilitics, and would be 
with difficulty differentiated from the numerous spirochetes normally 
inhabiting the mouth. It likewise remains for someone to find 
these organisms with any frequency at autopsy in the lungs, as 
Warthin, for instance, found them in the myocardium. Such an 
investigation of a large series of autopsies upon syphilitics would, 
I think, go far to dispel the prevalent ideas as to the rarity of lung 
syphilis. It might have been expected that the Wassermann reac- 
tion would be of considerable assistance. But this is frequently not 
the case. Negative Wassermanns in syphilitics are by no means 
uncommon, and a positive Wassermann merely indicates that the 
patient has syphilis but not that the pulmonary condition is luetic. 
However, in those cases in which history signs and sjmiptoms are 
aU lacking, a positive test may at least lead to a suspicion that the 
phthisis has a specific etiology. It might have been hoped that the 
roentgen rays would give us some sort of characteristic picture which 
would permit of definite recognition. However, roentgenographs 
are disappointing in the sense that they do not provide us with an 
exclusively unique picture. But they are of value in a negative 
sense, for they decidedly help to exclude pulmonary tuberculosis. 
The roentgen-ray plate of a luetic lung is quite unlike that of a Koch 
infection, but it is not unlike many other pulmonary conditions, 
all of which result in peribronchial thickening. Gummata do present 
striking shadows, but have to be differentiated from malignant 
growths. We may conclude then that even today our knowledge of 
pulmonary syphilis and our ability to diagnose it leaves much to be 
desired. 

Pathology. In a general sort of way one can classify the lesions 
anatomically into three groups: 

1. The formation of gummata. 

2. Those cases in which changes in the connective tissue pre- 
dominate. 

3. Those cases where alterations of the parenchjona predominate. 

Combinations and modifications of these may occur, but the 

changes just mentioned represent the principal tjq)es of lesions in 
acquired syphilis of the lung. 

The gummata may be single or multiple, vary in size and shape, 
and occur in any part of either lung. Some authorities have attaclied 
peculiar importance to the frequency of such gummata in tlie middle 
lobe of the right lung, and attempted to establish this point as a 
useful means of differential diagnosis. This does not seem entirely 
justified by a critical review of many cases recorded by many 
different authors; nor does it seem reasonable to suppose that this 
particular portion of the lungs should be a site of predilection, though 
it must be admitted that different bacteria select special organs with 
e.xtraordinary constan cy. The very fact that such a protean disease 
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as syphilis so rarely attiicks the when spirochetes in large 
numbers must circulate through the lung in the blood stream is 
evidence enough of this selective characteristic. The guramata 
resemble those found elsewhere in the body and may readily be 
mistaken for tubercles. Though different details of the histological 
picture have been advanced as points of differentiation, the pres- 
ence of the tubercle bacillus is the only final proof. 

The second group comprises those cases in which fibroid induration 
is the outstanding feature. This is essentially a chronic process, and 
Fankritius considers this primary proliferation of the connective 
tissue in lung syphilis as characteristic of lues, for in other diseases 
of the lung which have hyperplasia of the connective tissue it is 
secondary to some primary condition, such as the chronic pneumonia 
of stonecutters and grinders. Virchow^ considered the condition 
like the specific inflammations of the liver and testes. 

The implication of the parenchymatous structures in lung sj-philis 
was emphasized by Coimcilman.® This is essentially a pneumonia 
with fibrinous exudation. 


SYJiPTOiMATOLOGy. The onset of pulmonary sj'philis is very 
insidious, very slow, latent, and usually entirely ignored and 
unrecognized. Fournier compared it in its stealthy beginnings \\dth 
the lack of sjunptoms from a gumma of the hard palate. The patient 
rarely realizes that there is anj’thing abnormal in his mouth until 
perforation occurs and liquids regurgitate through his nose. This 
is in striking contrast to the rich and varied functional disturbances 
of a pulmonary tuberculosis at a similar stage of development. The 
symptoms of pulmonary tuberculosis are due to two causes: On the 
one hand tuberculous intoxication, upon which, for example, the 
anemia depends; on the other hand the sjmptoms due to reBex 
action of the pneumogastric (Pottenger), namely, cough, the tachy- 
cardia and gastric disorders, etc. And, moreover, these two dis- 
turbances, the general and the local, are usually associated. This is 
not the case in early pulmonary syphilis. The process must be far 
advanced before any change in the general health is noticeable. 
The patient preserves an appearance of strength, his complexion and 
color are good, his facies normal, his appetite remains, and he holds 
his weight fairly well. In fact, it is exceptional for syphilis to produce 
phenomena of general intoxication in any waj'’ comparable to tie 
severity of the lesions from which the patient is suffering, even 
though these be enormous destructive ulcerations. Syphilitic o 
lose weight and appetite, become weak and enfeebled, but by 
means to the same degree as would a tuberculous individual in c 
same stage of the disease. It is also worthy of note, according o 
Fournier, that whereas mediastinal adenitis is constantly presen 
in early pulmonary tuberculosis, it is almost always absen 
early pulmonary syphilis. This corresponds to the lack region 
adenitis in most tertiaiy lesions. As a result the reflex action o 
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pneiimogasti’ic are not excited and the usual s^TOptomatology of 
early tuberculosis does not occur. If cough does occur in an early 
pulmonary lues it is probably due to laryngeal, tracheal, or bronchial 
lesions. But as the gummata, fibroid or parenchymatous processes 
increase, functional disturbances will arise, and these are mostly 
dyspnea, cough, and expectoration. 

Dyspnea is quite common. In some cases it may be due to a 
complicating stenosis of the bronchi or trachea. It is frequently 
very severe. 

Neither the cough nor the sputum have anjh;hing characteristic 
about them. The cough is often spasmodic, like the d 3 ^spnea. The 
sputum may be little in amount, or very abundant, purulent, 
greenish, and of foul odor from bronchiectatic cavities. In an 
uncomplicated case, repeated examinations will consistently be 
negative for Koch’s bacillus. Elastic tissue may be present from 
destruction of lung tissue. In fact, pieces of a gumma maj'’ be 
coughed up through a bronchus, as in the case reported bj'' Cube.” 

Hemoptyses are less common than in tuberculosis, probably due 
to the chronic obliterative endarteritis, but they do occur. Blood- 
streaked sputum is not unusual. 

Night-sweats and pyrexia are the rule, though the fever seems to 
be more variable in character than in tuberculosis. 

Loss of weight alwaj'^s follows as the disease progi-esses, but 
usuallj'' to a less degree than in tuberculosis. Emaciation is excep- 
tional, but may be pronounced. 

The phj^sical signs are in no wa.y characteristic, are identical, in 
fact, with tuberculosis. It is said that necrosis and softening is 
rarer in gummata than in tubercles, and it is the general opinion 
that cavities do not occur as frequentlj'' in lung s 3 q>hilis; but cavities 
unless large are usually missed clinicall.y or diagnosed when thc.y arc 
not present, so that this point Avill not be of much assistance in 
reaching a diagnosis. In a general way one might saj'- that sjqihilis 
of the lung is more frequentlj’" unilateral, more often circumscribed, 
and does not show the same predilection for the apex of the lung 
as does tuberculosis. But all these points are of meager value in 
forming a conclusion, and it may be noted that rcccntlj' Landis 
and Lewis'® called attention to a latent tj^ie of pulmonarv lues 
confined to the apices, in every waj'- simulating early tuberculosis. 

Diagnosis. The Wasserinann test, as said before, is helpful, if 
positive, in directing attention to the idea that the pulmonar^^ lesion 
may be luetic, but merely signifies that the patient has lues; if 
negative it has no value one waj" or another, 

inietic lesions elsewhere or a clear histor^^ of primarv secondaries 
or other luetic stigmata ma.y make one sirspicious. 

There are rcall.y but three ])oints in the diagnosis that seem to 
be of any help: 

1. The absence of tubercle bacilli on repeated examinations. 
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2. The curious lack of proportion between the gravity of the 
physical signs, the severity of the symptoms, and the astonishingly 
good appearance of the patient. 

3. Merely bearing in mind in the examination of every suspected 
pulmonary tuberculosis that there exists such a curable lesion as 
lues of the lung. 

Prognosis. Balzer*® said, rather neatly, that the prognosis for a 
patient suffering from lues of the lung depended upon the intuition 
or clairA^oyance of his physician. If the condition is recognized the 
treatment is simple, startling in its results, in some cases almost 
miraculous. Even patients that have been reduced to a state of 
great enfeeblement and cachexia, whose condition would appear to 
be desperate, are restored to normal in an astonishingly short time. 
To be convinced of this one need but read some of the cases so 
dramatically described by Fournier, in which the cures were quite 
spectacular. Our results -today should be even more brilliant, for 
•with the -wider adoption of accurately controlled mercury injections, 
instead of haphazard inunctions* or mouth medication, and -with 
the addition of salvarsan we have more powerful remedies than did 
Fournier. There is no necessity for considering the treatment. It is 
simply the intensive treatment of syphilis, consisting of intramus- 
cular mercury salicylate injections, intravenous old salvarsan, and 
large doses of potassium iodide. Salvarsan seems to be specially 
prompt and efficient in this condition. 

If the disease is not recognized death -will result in the majority 
of instances from general weakness or lesions in other viscera. 
Pulmonary syphilis develops slowly, much more slowly than tuber- 
culosis, though cases like "galloping consumption” have been 
reported. A few cases will undoubtedly regress spontaneously 
without any treatment, as is characteristic of syphilitic lesions else- 
where. ' Lung sj'-philis may open the door to pulmonary tuberculosis 
and thus cause death indirectly, and this leads to a brief considera- 
tion of the association between these two diseases. 

Association -with Tuberculosis. When the frequency of lues 
of the lung is brought up for discussion, generally the first remark 
made by those who are very conservative is this: Sjqihilis and 
pulmonary tuberculosis are both extremely common; is it not to be 
expected that both may frequently coexist in the same individual? 
Why, then, when pulmonary lesions develop in a syphilitic should 
one be suspicious of syphilis of the lung when pulmonary tuber- 
culosis is incomparably more common! This reflection is not only 
correct but is supported by the well-recognized fact that the con- 
gestion, erosions and ulcerations of the mouth, pharynx, arjmx 
and trachea, so common in secondary s^qihilis, actually predispose 

* Mercurial inunctions properly and conscientiously 
attendant, are potent and efficient. Objection is raised above o e 
done by tbe average patient at home. 
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to the development of consumption, Larjmgologists have repeatedly- 
warned us of this possibility. Though the laryngitis is syphilitic 
at the outset a tuberculous process is sometimes engrafted upon it, 
and though specific therapy will cure the syphilitic lesions the 
tuberculous laryngitis remains. Potain^" likewise called attention 
to the probability that the syphilitic bronchitis, so common in the 
secondary stage, may in a similar manner open the door to the 
tubercle bacilli. 

Syphilis of the lung and tuberculosis of the lung may occur to- 
gether, and in those few cases in which this simultaneous involve- 
ment has occurred, antiluetic treatment would seem to have cured 
the syphilitic lesions, while the tuberculous portion continued to 
develop. 

The association of pulmonary tuberculosis and syphilis (I am 
refering now to syphilis in general, not lung syphilis) may obviously 
take place in two ways: a tuberculous individual may acquire 
syphilis or a syphilitic may become infected with pulmonary tuber- 
culosis. When syphilis attacks a patient already ill with consump- 
tion the pulmonary tuberculosis is aggravated and pursues a more 
rapid course. 

When tuberculosis appears in a syphilitic the development of the 
tuberculosis would seem to depend upon the interval tliat had 
elapsed since the primary lesion, the chancre. In other words, when 
tuberculosis is added to an active, recent ■\urulent syphilis the 
tuberculosis pursues a more rapid march, the co-called galloping 
type, Chretian^^ injected two guinea-pigs with the blood of sjqjhi- 
litics in the secondary stage and then inoculated them with tubercle 
bacilli. These pigs died much sooner than the control pigs who 
had merely been inoculated vuth the tubercle bacilli. Though 
not to be regarded as experimental proof, still this observation is in 
accord vdth clinical experience. 

But when tuberculosis develops in a patient whose sjqjhilitic 
infection occurred over six years before, the tuberculosis pursues a 
mild, slow com’se without pyrexia and tending to the chronic fibrous 
type. StieffeP^ assembled some statistics which demonstrated tin's 
point quite strikingly, the longer the interval after the chancre the 
milder the tuberculosis. 

Abstract of Cases, Case I. — ^The first patient was a married 
man, aged thirty-eight j'^ears, who came to the out-patient depart- 
ment of the University of California in August, 1914. 

Family and Mariial History. His familj'- history does not con- 
cern us except to note that there was no history of tuberculosis. 
He reported his wife in good health, likewise his two children; no 
miscarriages. 

Past History. Two years before coming to us he had a lump on 
his right parietal bone, which was removed. Wassermann at this 
time was negative. He probably had his initial lesion sixteen years 
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before, though he spoke of it as a soft chancre; no history of 
secondaries; no antiluetic treatment. Otherwise his past history is 
unimportant. 

Present Illness. Two years before we saw him the patient began 
to cough, apparently a dry irritative cough, without expectoration. 
During this time he was a street car conductor and thought that the 
fog and night air caused the cough. One year ago while working at 
night as a guard at San Quentin prison, his present occupation, tlie 
cough began again; no hemoptyses or sputum. He had .pleurisy 
twice on his right side during this time, vuthout effusion. (It might 
be said in passing that some of these so-called right-sided pleurisies 



Fig. 1. — Roentgenogram of Case I, taken before treatment. Extensive dense root 
shadows and diffuse peribronchial thickening extending well out to the pleura. 


in luetics are caused by a periphepatitis.) He then began to lose 
weight and strength, felt thed constantly, and during the three 
weeks previous to August, 1914, suffered from drenching night- 
sweats. The patient lost thirty-five pounds during this last year. 
In this case there was no sputum to examine. . 

Physical Examination. The patient was by no meairs emaciate 
despite this great loss of weight. On the contrary he was a Hrge, 
muscular man, and the weight he lost was probably surplus tat. 
He looked Avell, aa'rs well nom’ished, and did not give the impre^ion 
of being afflicted ndth a severe illness. A depression was note on 
the right parietal bone, the site of the excised lump previous y men 

tioned. Otherwise no evidence of past or present lues was discoA'ere . 
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His lungs were likewise almost normal, slight narrowing of tlic right 
apex, witli harsli breathing, being the only abnormality. Ills 
roentgen-ray plate is shown in P''ig. 1. The Wassermaun, August, 
1914, was positive, three plus. 

Since he resided at San Quentin and could not come with great 
regularity our routine therapy was not employed. He rccei^Td 
nothing but four full doses of Old Salvarsan intravenously’' in the 
course of the following six weeks. August 21 his weight was 172 
pounds, a gain of 20 pounds. His night-sweats disappeared per- 
manently two days after the first salvarsan; his cough was markedly 
ameliorated and ceased entirely after the second salvarsan. After 
the last salvarsan he remained away, feeling too well to return, so 
one year later, October 3, 1915, I went over to San Quentin to see 
him and found him in robust health, having gained 30 pounds more, 
so that his weight was 220 pounds, 50 pounds more than before 
treatment. He has not had any return of his cough or night -sweats. 

Case II. — The second patient was a young married woman, 
aged twenty-two years. No family history of tuberculosis. She 
had been married twice; no pregnancies during her first marriage; 
she married her second husband one and a half years ago, had one 
three months’ miscarriage, and a child, who is now eight months 
old, apparently well with no stigmata of congenital lues and with a 
negative IVassermann. 

Past History. This contains the following item of interest. Two 
and a half years ago, during her first marriage, she became blind 
for two months, and her physician gave her an injection into the left 
buttock which cm'ed her blindness but resulted in an abscess. This 
is not absolute evidence of syphilis by any means, but it does raise 
the suspicion of a luetic iritis cured by an intramuscular injection 
of salvarsan. She has no knowledge of a primary lesion or of a 
secondary manifestation. 

Present Illness. She came to the clinic in September, 1915. 
Six weeks previously she had a hard cold with fever and chills, was 
sick in bed two days, coughed, and raised abundant quantities of 
thick yellow, bloody sputum. She liad night-sweats then. The 
cold continued, and during the month before we saw her, grew worse. 
She lost her appetite, became increasing! j'' weak; suftered greatly 
from dyspnea and daily chills and fever, and had spa.smodic coughing 
spells, when she could not stop coughing for half an hour. During 
these six weeks she lost 6 pounds, 13 pounds in the previous three 
months, prior to September. She began to have i)ains in her che.st 
on both sides, of pleuritic character. No hemoptyscs. 

Physical Exammaiion. The patient made a curious imprc.ssion. 
She looked ill; her face was flushed; her temperature was 103°; 
pulse 130; respirations GO to the minute; had frequent violent spells 
of coughing, very exhausting, which interrupted the examination 
for several minutes on several occasions. And despite all this she 
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was by no means emaciated. She was siender, perhaps, and weighed 
125 pounds. Supra- and infraclavicular fossae were well filled out; 
her chest was well formed. Excursion of the lungs was very limited 
on both sides. There was dulness at both apices, front and back, 
more marked on the left, and the percussion note was impaired 
over both lungs over the entire back. The breath sounds were very 
harsh and coarse, approaching bronchial breathing, with coarse 
bubbling rales, especially on the left. A friction rub could be heard 
in both axillm, and the patient complained of great pain on taking a 



Fig. 2. — ^Roentgen-ray plate of Case II, taken before treatment. There is an 
area of increased density in the cardiohepatic angle consisting of coarse masses 
along the descending trunks of the right bronchus. 


deep breath, worse on the right; no effusion. She expectorate 
much thick mucopurulent sputum streaked with blood. Repeate 
examinations failed to reveal tubercle bacilli. Her roentgen-ray 
plate is shown in Fig. 2. Her Wassermann was positive one p us- 
Otherwise the physical examination was negative. 

There was nothing here to suggest pulmonary lues, but two pom s 
were suspicious: (1) The absence of tubercle bacilli in a spu um 
that looked as though it would be loaded vdth them. (2) The curioi^ 
inconsistency between the severity of her symptoms and signs an 
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her healthy physical appearance, and perhaps also the history of 
blindness cured by an intramuscular injection. She was given 
potassium iodide at once and an intragluteal injection of mercury 
benzoate. Three days later she was decidedly better; temperature 
had fallen from 103° to 100° and the pulse from 130 to 92. She 
coughed less and had no more violent spasms of coughing; her 
dj^spnea had diminished. Two weeks later her temperature was 
normal, and pulse 80. She was still coughing and her night-sweats 
continued, but were less severe. We began then very carefully 



Fig. 3. — Same patient as Fig. 2, taken during treatment. Marked elearing of riglit 
base in cardioliepatic angle, -vrith^reappearance of the normal bronchial markings. 


with old salvarsan intravenously, the first dose being 0.1 gram, the 
second 0.2 gram, the third and fourth 0.3 gram. In addition she 
received four mercury benzoate and foiu- mercury salicylate injec- 
tions and potassium iodide continuously. 

December 16, 1915, one month after ceasing treatment, the 
temperature and pulse were normal; no dyspnea; no sputum; no 
more night-sweats; no more cough; no more pains in lier chest; 
had worked part of the time in the moving-pictine business, which 
required her to be in swimming frequently. Examination of her 
lungs at this time shows no wasting of intercostals or slioulder 
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muscles; no spasm or tension anyw'here; diminished resonance 
above the second rib in front on both sides; slight dulness above on 
the right. Breath sounds slightly harsh over the lulus on each side, 
a little worse on the left; no rales. Expansion in general is a little 
slow; filling slightly labored; the breathing of diminished elasticity. 
A series of three roentgen-ray plates taken before, during, and after 
treatment are shown in Figs. 2, 3 and 4, and show quite clearly the 
improvement that took place. She gained 15 pounds in weight, 
from 125 to 140 pounds, the highest she has ci^er weighed. 



Ku, 4 -~Samc patient as Figs. 2 and 3 after treatment Fmthor clearing o 
right ba^c, cardiobopatie angle i\cll ni.irked, bionchial markings in this area further 
reduced in size and density. 


Case III. — ^l^his patient, a young married woman, aged twenty- 
six years, was delivered at seven months of a premature baby at the 
University of California Hospital in January, 1915. The oaby 
lit'ed only a few hours. The Wassermann of the mother proved to 
be very strongly positive. She was accordingly referred to tie 
medical clinic for antiluetic treatment. _ • • + 

She then gave the following history: Her primary lesjon jus 
inside the vulva occurred in December, 1913, followed by mgmna 
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adenitis, but no other signs of secondary invasion. She recei^'ed 
at once twenty mercury" injections from her private physician. 
Shortly after becoming pregnant her Wassermann was strongly 
positive, and she received from another physician one injection of 
old salvarsan and mercury pills and inunctions for one month, which 
antenatal therapy proved entirely inadequate. 

On examination, February, 1915, the following points of interest 
were noted: cyanosis, dyspnea, precordial pulsation, presystolic 
thrill palpable over apex and base, culminating in a forcible shock 
corresponding to the first sound. Percussion and auscultation 
confirmed the diagnosis of a typical mitral stenosis. In addition 
there was a diastolic blow heard down the left side of the sternum, 
loudest at the pulmonic area. In the absence of peripheral signs 
(Corrigan pulse, high pressure, pistol-shot sound, etc.) it was finally 
decided that we were dealing with a Graham-Steele murmur, a 
relative pulmonary insufficiency. The heart was considerably 
enlarged to the left and right especiallj’^ in the region of the left 
auricle and right ventricle. A history of acute tonsillitis as a child, 
complicated by chorea seemed sufficient cause for the cardiac picture. 

Treatment was accordingly begun but was necessarily handi- 
capped so far as the administration of salvarsan was concerned by 
reason of the cardiac complication. However, she received twelve 
mercury benzoate injections of mild dosage and small doses of 
potassium iodide over a period of four months, by no means satis- 
factoiy. In July, 1915, after having remained away for two months 
without treatment, she received 0.2 old salvarsan. A roentgen ra>' 
of her chest was taken at this time (Fig. 5) and revealed a mass 
roughly the shape and size of a large lemon, apparently in the 
lower lobe of the right lung. This was assumed to be a gumma. 

. She returned to us in November after an absence of three months. 
She then admitted occasional night-sweats but no cough, and her 
dyspnea seemed well accounted for by her valvular disease. Another 
roentgenogram of the che.st at this time disclosed precisely the same 
shadow in the same position and of the same size. Her Wassermann 
was then po.sitive, one plus. From December, 1915 to April, lOlG, 
she received twelve mercury salicylate injections and moflerate 
doses of potassium iodide. During January and early IVbruary 
she coughed severely, especially at night, and suffered from <lrench- 
ing night-sweats. The antiluctic treatment did not influence this 
pulmonaiy affection, and finally inhalations and an ordinary cough 
mixture had to be utilized before recovery took j)lace. By the end 
of February her cough and night-sweats had ceased. In Aj)ril she 
had another attack of “bronchitis” (?). Sputum on both occasions 
was devoid of blood or Koch’s bacilli. Finally, in j\Iay, lOlL, 
another roentgenogram of the chest w'as taken, and again demon- 
strated an unchanged shadow in the right lung. J'his .shadow has 
persisted therefore (knovm to us) for ten months, but it mu.st be 
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confessed tliatj for various reasons, the therapy has been far from 
intensive and effectual. Her cardiac condition having improved 
considerably we are now attempting large doses of potassium iodide 
from 100 to 150 grains per day and salvarsan in an effort to dissolve 
this gumma, if such it be. 



Fig. 5. — ^Roentgenogram of Case III before treatment (roentgen appearance 
unchanged after mild therapy). Circumscribed area of increased density at the 
right hilus, 3 by 6 cm., of uniform intensity, with sharply outlined margins; increased 
bronchial markings to the right base gumma. Note enlarged mitral heart 

Case IV. — (Reported through the courtesy of Dr. Rene Bine). 
. This patient, a man, aged forty-one years came to Dr. Bines 
office, July 7, 1915. . , 

His family history is not significant. He had been married 
eighteen years; reported his wife in good health; had one son, 
aged sixteen and one-half years; alive and well; no dead children 
and no miscarriages. , 

Past History. Fifteen years ago had a small tumor cut out o 
right cheek, leaving now but a small dimple as evidence. 
he married was treated for some swelling around eyes. Also ha a 
small opening on right side of neck just above stemocla^nc ar 
joint and this discharged pus. After awhile this stopped, 
nose got stopped^up. This nasal trouble has been present now 
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or six years. Seven and one-half years ago had inflammatory 
rheumatism, was four weeks in bed. Malaria twenty years ago; 
no typhoid. He denied both lues and gonorrhea. 

Habits,. Does not use alcohol or tobacco. Appetite normal; 
sleep normal; bowels regular. 

Present Illness. Has been feeling run down for about one year. 
Has lost about 7 pounds. Has a slight cough but no sputum. 

Examination. Well developed, poorly nourished, verj'- pale 
looking, lower lids puffy; conjunctiva pale. Pupils normal, no 
enlargement of epitrochlears. Moderately enlarged inguinals. 
Postcervicals not enlarged. There is an enlarged gland on right 
side just below jaw; there is also a fairly marked swelling just above 
the left sternoclavicular junction. From this at the lower end, right 
over the sternum there is a little sinus from which a little pus can 
be squeezed out. A probe introduced into this area goes upward 
and outward into the soft tissues, apparently the seat of the swelling, 
and does not come in contact with any bone. Opening of this sinus 
is just opposite a scar of the previously healed one. 

Heart: negative. Lungs: marked dulness from apex to fourth 
rib on right side and corresponding dull area posterior, being down 
to midway between the angle and the spine of the scapula. Breath 
sounds are harsher over dull area and voice sounds deflnitelj' 
increased. Lower borders of lung move normal on both sides. No 
rales. Abdomen: fairly full, nothing abnormal detected. Knee- 
jerks present and lively. Palate: there is marked perforation in 
the anterior portion of the palate: it was so far forward that it Avas 
almost overlooked. Nose: there is considerable swelling in -the 
cartilages, breathing is probably greatly obstructed: the swelling 
is more marked on the right side of tlie septum. Blood; hemo- 
globin, 70 per cent., 3,750,000 reds, 8200 whites ; pol.^morphonuclears, 
62 per cent. ; mononuclears, 3 per cent. ; lymphocytes, 32 per cent. ; 
eosinophiles, 1 per cent.; basophiles, 1 per cent.; transitionals, 

1 per cent. Urine: negative. Wasseimann, three plus. Pus from 
sinus shows many staphylococci, many polynuclear leukoc^i^es, but 
no acid-fast bacilli. 

From July, 1915 to March, 1916, he received thirty-two mercury 
salicylate intramuscular injections and 0.45 gm. neosah^arsan 
intravenously. He improved rapidly, the cough disappearing very 
soon. April 28, 1916, his Wassermann was negative; the patient 
felt entirely well and had more tlian regained his weight; in fact, 
he looked like a different man. The dull area from the right apex 
to the fourth rib had not cleared entirely, but was somewhat modi- 
fied, while tlie sinus of the neck had healed completely. In this 
case the diagnosis and consequent successful therapy was due in 
large degree to a somewhat peculiar intonation of the patient, which 
prompted Dr. Bine to recall the patient just as he was about to 
leave the office, with the important result of finding the perforation 
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of the palate which as noted was unusually far forward. This 
discovery at once established the diagnosis of sjT3hilis and aroused 
the suspicion that the pulmonary lesion might likewise be of luetic 
origin. Unfortunately no roentgen rays of the lungs were taken. 

Case V.— Woman, aged ty'ent3’'-seven years. She had been 
married thirteen years; has three boys living and well (not 
examined); one child died, aged eight and a half j^ears, of "typho- 
pneumonia;” another child died, aged one and a half months, of 
intestinal obstruction; no spontaneous miscarriages. 

March, 1915, a luetic condition of the septum and soft palate 
was diagnosed; Wassermann strongly positive, and she admitted 
a sore on her vulva twelve jmars before. She was given mercury 
inmictions and later “mixed” mternally, and the above process 
yielded promptl5'’ to treatment. The following November she 
developed her pulmonary affection. She insists that she never had 
any respiratory complaints previous to this date. Her sjanptoms 
at this time consisted of coughing, mostly at night and in ^e morn- 
ing, with copious expectoration of purulent sputum. In the morning 
she would cough up a small glassful of sputum. She thinks she had 
fever; no night-sweats. After a severe spasm of coughing, she had 
a small hemorrhage. She was then referred by her phj^sician to the 
University of California Tuberculosis Clinic, and diagnosed pul- 
monarj’- tuberculosis, until examined by Dr. Lewis S. Mace, who 
referred her promptly to me with the following report: 

“Little in chest except possible dilatation of bronchi above the 
hilus on the right, also some loss of elasticity; no active lung inflam- 
mation; careful examination of the sputum is negative for tubercle 
bacilli.” January 17, 1916, when she reported to the medical 
clinic, her Wassermann was positive, three plus. Koentgen ray 
of the chest (Fig. 6) showed no evidence of tuberculosis, but marked 
thickening at the roots with peribronchial infiltration. 

Examination showed a somewhat undernourished woman, appar- 
ently not very ill; weight 110 pounds. In the left frontal region a 
depressed scar was found, the result of a mass that had been incised 
August, 1914, probably a gumma. Othemdse, with the exception 
of the lungs as noted above, the entire physical examination was 
negative. 

From January 27, 1916 to August 22, 1916, she received twenty 
mercury salicjdate, 20 per cent., intramuscular injections and small 
doses of potassium iodide and 0.2 gram old salvarsan. She was 
unable to pay for further salvarsan therapy. Her cough cleared up 
rapidly, but she continued to expectorate two or three times a day 
a semipurulent sputum. This was repeatedly found negative for 
tubercle bacilli. By June 5, 1916, coughmg had ceased entirey^, 
and there was no longer any expectoration. Another roentgenop’am 
was taken at this time, but is not reproduced because it shows 
preciselj^ the same condition as before treatment, yet clinicaJiy tn 



lisser: syphilis of the lung 373 

patient is entirely well, no longer coughs or expectorates, ainl lias 
gained 16 pounds. August 19, 1916, Dr. Mace examined licr lungs 
at my request in order to compare her condition with his findings 
of Januai’y, 1916 (before therapy was begun) and reports as follows: 
“She has made a remarkable recovery and is a very different-looking 
person from the one who came to the tuberculosis clinic Decemlier 
31, 1915, and was diagnosed pulmonary tuberculosis. No cough and 
no expectoration for the past three months. Percussion resonant 
throughout. Right side vesicular throughout. Left shows sharp 



Fig. C. — Rocntgonogr.am of Case V (roentgen appearance tlie eaino before and 
after treatment). Denso mass of glands at the left hilus and gencralircd j)cribron- 
chial thickening: slightly inci cased density at the right top. 


breathing at the hilus, but no rales e^•en on forced resiiiration or 
coughing. The above examination shows no abnormalities except 
slight rough inspiration at bases.” 

It is difficult to account for this improvement, under purely anti- 
syphilitic treatment, unless the pulmonary condition be considered 
luetic. It is certainly not tuberculous. 

Case VI . — X Russian housewife, agcfl thirty-fiA'e ycar.s, cntercfl 
the University of California Ilo.spital, November 19, Iffl.l (service 
of Dr. Herbert hloffitt). At this time slie suffered from a gumma of 
her upper lip, and a lesion the size of the iialin of the hanfl. kidney- 
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shaped, with area of necrosis and exudation of pus, and raised infil- 
trated edges and raw ham-colored periphery covering the lower end 
of the sternum. The soft palate was scarred and distorted from 
former lesions; the uvula practically gone, its remains scarred 
and dravm posteriorly. In short, she showed the characteristic 
late tertiary skin lesions of syphilis. The spleen was very large, 
hard, and firm, with rounded edge. The sharp edge of the liver 
could be easily felt and the right lobe extended to the iliac crest, 
vith sharp, notched edge, but smooth surface. Fingers of both 
hands were clubbed and roentgen ray of left tibia and fibula showed 
periostitis. The patient had lost 70 poimds during the previous 
four years. Both Wassermann and luetin tests were strongly 
positive. 

She remained in the hospital twenty days and received during 
this time three intragluteal injections of mercury salicylate and 1.1 
gram old salvarsan in two doses; also potassium iodide. At the 
date of discharge all external lesions had healed, and the liver had 
diminished markedly in size. 

It is to be noted that her lungs at this time were resonant through- 
out, bases moved freely, breathing was normal, and there was no 
fluid in the pleural cavities. 

The patient left the hospital December 8, 1915, with instructions 
to report to the out-patient department for further antiluetic treat- 
ment, but she felt too ill and weak to do so. She reentered the 
hospital March 22, 1916, and during the tlrree months’ interval 
had lost 20 pounds more. She insisted that she took potassium 
iodide regularly during this time. Soon after leaving the hospital 
in December she noticed that her abdomen was swelling, which had 
gradually progressed. She had frequent attacks of abdominal 
pain, and was confined to her bed most of the time. She thought 
she had fever every morning; often was chilly, followed by sweats; 
occasional cough; no sputum. Wassermann was still positive 
three plus. 

In addition to the smoothly healed lesions, treated during her 
previous entry, the following remarkable points were noted. 

Chest: very thin, retracted spaces; prominent ribs. Left base 
moved much less than right. Intercostal spaces sucked in with 
respiration, especially at left base in front and in axilla. Respira- 
tions slightly increased in frequency and breathing harsh. There 
was consolidation of the lower lobe and the base of the upper lobe 
on the left, with fluid at the base. Bronchial breathing heard over 
all of this area with bronchophony extending high in the left axilla; 
crepitant and crackling rales heard above with moist rales at base 
on left. Few scattered crackles throughout both lungs, with harsh 
breathing. Shifting dulness elicited in front at the level of the fourth 
and fifth ribs on the left. Heart evidently pushed over to the right. 
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The abdomen was even more astonishing. It was rounded, 
bulging, faii’ly tense, and much increased over former entry. No 
shifting dulness or fluid wave could be elicited. The spleen was 
enlarged, much as before, with firm, round edge. The liver seemed 
to be much smaller than before treatment, but was difficult to feel. 
In the left flank a firm, tense, somewhat elongated mass, slightly 
movable, but apparently deeply fixed, was felt. This mass of 
enormous size was not present four months before. Smce we are 
primarily interested in the pulmonary affection, suffice it to note 
that when she left the hospital, two months later, after intensive 
antiluetic therapy, this great tumor was practicallj' gone, barely 
noticeable in comparison to its former size. 

Two da3’’s after admission an exploratory punctiue of the left 
thorax resulted in the withdrawal of 30 c.c. of a bloodj^ fluid; upon 
centrifugalizing the fluid red cells settled out and a dark straw- 
colored fluid resulted in which a slight coagulum formed on standing; 
Rivalta, negative. Cells: great many red cells, with considerable 
cremation. Polymoiphonuclears, 53 per cent.; lymphocytes, 20 
per cent. ; endothelial or tissue cells, 21 per cent. ; apparently con- 
siderable degeneration of cells. 

Four days later, thoracentesis was performed, the needle being 
inserted in the ninth space on the left side in line with the angle of 
the scapula and also in the eighth space in the left posterior axillary 
line; 200 c.c. of red bloody fluid was withdrawn. "With deep 
breathing the lung descended against the needle above and with 
respiration a resistance inside needle toward the spine was felt. 
Signs remained about the same after tapping. Rivalta ncgati^'e 
and cells as described above. The following day a roentgen ray 
of the chest was taken (face up), and as seen in Fig. 7 a shadow 
involving the entire left chest, especially dense at the base, is noted ; 
heart displaced to the right. She was then given 0.6 salvarsan 
intravenously and placed on mercury inunctions and potassium 
iodide. April 1, three days later, the mass in the left lower abdomen 
was noticably smaller, but the lung signs remained mucli the same. 
Her temperature had been normal and remained so throughout her 
two months' stay in the hospital. 

April 6, it was noted that her back at the lower left base was board- 
like in consistency: that the whole left chest in the back was larger 
than the right, and that an area of bronchial breathing could be 
heard below the angle of the right scapula. 

April 14 a needle was inserted in the tenth interspace in the line 
with the angle of the scapula on the left side; 1000 c.c. of dark 
broum fluid with bloody tinge was nithdravm. Specific gravity, 
1020; Rivalta, negative; albumin, 4 per cent. jMany red cells; 
practically all other cells are small lymphocytes. 

The following day 0.4 gram old salvarsan was gi\'en intravenously. 
April 23, eight days later, dulness was receding in front and the 
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Fig. 7. — Roentgenogram of Case VI, taken before treatment (view ed from behind). 
Left chest entirely obscured by a diffuse shadow suggesting fluid. Heart displaced 
to’the right; high diaphragm on the right; slight thoracic scoliosis. 
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tubular quality of breathing had practically disappeared. Tlie left 
base behind was still bulging and filled out, as if from fluid. 

April 28, 0.6 gram arsenobenzol was administered intravenously. 
The iodides had to be discontinued April 8 because of marked 
iodism. Mereury inunctions were given daily throughout her stay 
in the hospital. 

By May 3 dulness at the left base was much reduced, with still 
some signs of fluid; no bronchial breathing. May 10 thoracentesis 
resulted in only 30 c.c. of fluid. The puncture was made not because 
there were any indications of much fluid but for diagnostic purposes. 

A roentgenogram of the chest was taken immediately, and as 
seen in Fig. 8 the left Imig had cleared remarkably; no indication 
of fluid; considerable peribronchial thickening in both lungs, with 
large shadows, probably glands at the hilus. The patient reccii-ed 
0.4 gram arsenobenzol May 20 and left the hospital May 27. At 
this time Dr. Whitney made the following note: “The lungs seem 
entirely clear, but there is a little dulne.ss at the left base, probably 
thickened pleura. This has been a very remarkable case. It 
seemed hardly possible that the enormous mass in the belly aiul the 
practically solid lung could be syphilitic. The preliminary diagnosis 
was sarcoma. The remarkable clearing on mercury and saWnri^im 
seems to certify the syphilitic nature of the lesions.” 

The patient never coughed during the stay in the hospital, nor 
was there at any time any sputum to examine. Repeated bloorl 
examinations showed a marked secondary’- anemia: hemoglobin 
(Dare), from 30 to 45 per cent.; red cells, 2,400,000 to 3,136,000. 
The white cells varied from 4600 to 9100. The poljTnorphonuclears 
from 74 to 85 per cent.; platelets 152,000 to 192,000, 

Case VII. No, 25262. — ^A German, unmarried, aged thirty-six 
3'ears, came to the medical clinic of the University of California 
Hospital July 27, 1916, complaining of cough. His family history 
and past history are of no significance. He denied venereal disease 
and no history of secondaries could be elicited. 

His illness, which consisted purely of coughing with copious muco- 
purulent ex-pectoration, dated from a month and a half }>revious. 
He had no fever, night-sweats, chest pains, or hemoptysis. lie had 
lost 25 pounds during this time, weighing 155 pounds August 1, 1916. 

Examination showed a strongly built, moderately nourished man, 
looking somewhat older than stated age. Phar.'V'ux disclosed a 
number of gra^’ish ulcers, with slightly raised borders, surroundcfl 
by a reddened areola. There was general glandular enlargement: 
cervical, axillary, epitrochlear, and inguinal. There were squeala- 
inspiratory and ex-piratory rales over both sides, with possibly 
diminished resonance over both apices behi7)d, but without further 
signs. Otherwise the routine physical e.xamination was quite 
negative. 

Roentgenogram of the chest (Fig, 9) showcfl what was at first 
interpreted as an “old central TB.” 
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Sputum was examined on several occasions without findine any 
bacilli of Koch. 

Wassermann in blood serum positive two plus, denoting a defi- 
nitely positive test. 

Antisyphilitic treatment was begun at once, consisting of weekly 
injections of 20 per cent, mercury salicylate, potassium iodide, 
gr. 25 t. i. d., and intravenously arsenobenzol. One week after the 
first mercury salicylate injection he had gained 7 pounds and the 
cough had almost disappeared, sputum less, and only an occasional 
rale discoverable. In tlie first two weeks of treatment before giving 
arsenobenzol he gained IS pounds, felt “new altogether,” and 



Pig. 9. — Roentgenogram of Case VII (roentgen appearance same before and after 
treatment). Diffuse peribronchial thickening. Note lengthened aorta. 


certainly looked like a different man. From August 1 to October 25 
he received ten mercury salicylate injections, potassium iodide, 
and three full doses of arsenobenzol. His weight was 155 pounds 
August 1; it was 190 pounds October 27, a gain of 35 pounds. His 
cough has disappeared, and consequently his sputum; and his chest 
is clear. Yet, another roentgenogram of his chest, taken October 
13, shows no change from the pictme seen in Fig. 9. 

This case resembles Case Y in several particulars. Both were 
considered tuberculous; both had negative sputa; both had positive 
Wassermann; both made remarkable clinical recoveries under anti- 
sjqihilitic treatment, in the disappearance of both signs and symp- 
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toms; both show a roentgen-ray picture after treatment, indistin- 
guishable from the picture taken before treatment. Are the shadows 
on the plates, scar tissue, the result of healing a syphilitic lesion? 
When a luetic ulcer of the sldn is cured a scar remains. It is the scar- 
tissue contraction of a healed syphilitic stomach whicli often requires 
operative interference to restore function completely. Possibly this 
is the explanation for the persistence of roentgen-ray shadows after 
the symptoms have vanished, of which they were supposed to be the 
cause. If such be the correct interpretation it would be unreasonable 
to expect a perfectly clear plate after treatment. 

Conclusions. 1. Syphilis of the Jung is uncommon, but not 
extremely rare. 

2. It is worth diagnosing correctly. 

3. It does not produce a typical clinical picture, easy of diagnosis. 

4. It should be kept in mind and ruled out in every case thought 
to be pulmonary tuberculosis where the sputum is negative for 
tubercle bacilli. 

5. Proper antisyphilitic treatment produces remarkable cures, 

6. Dr. Barker’s advice is helpful (if you have a reliable serologist) : 
“ When in doubt, have a Wassermann test made : when not in doubt, 
still have a Wassermann test made.” 
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THREE CASES OF INFECTION OF THE UPPER RESPIRATORY 
TRACT WITH STAPHYLOCOCCUS PYOGENES AUREUS, 
PRESENTING THE SYMPTOM-COMPLEX OF 
ACIDOSIS. 

By L. U. Gardner, M.D., 

BOSTON. 

CFrom tlie Patliological Laboratory of the Boston City Hospital.) 

During the winter of 1915 and 1916 in Boston and its vicinity 
the usual epidemic of “ colds” was of such uncommon severity as 
to provoke considerable discussion in the lay and medical press. 
Although several small groups of cases have been reported, no 
comprehensive epidemiological study has been published. From 
the meager reports obtainable it is possible to divide these cases 
into two classes: 

1. Uncommonly severe and frequent nasopharyngeal infections 
in adults, which in some few instances have been proved to be of 
influenza bacillus origin. 

2. Infections in children, in whom gastro-intestinal sjouptoms 
have been so prominent as to divert attention entirely from the 
respiratory tract. 

The general feeling has been that these infantile cases must in 
some wa 3 ^ have been related to the adult type, and in consequence 
such a diagnosis as intestinal influenza has_ often been made; but 
not a single case reported has been substantiated by culture. 

It is the group of infections in cliildren with which this paper 
will deal. These are the cases in which the symptom-complex 
known as acidosis occurs and which have provoked so much dis- 
cussion. IN'Iorse, in a recent article, has most ably reviewed the 
subject. He says in reference to the Boston epidemic It is my 
opinion that in the vast majority of instances the diagnosis ot 
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acidosis had no reasonable justification. An epidemic of acidosis 
is impossible because of the etiology of the condition, and what lias 
appeared to be an epidemic may be explained by the fact tliat a 
number of cases of secondary acid intoxication have happened to 
occur in the course of an epidemic of some other disease such as 
tonsillitis, la grippe, or nasopharyngeal infections,” Holt states 
that 30 per cent, of 200 consecutive cases in the New York Babies’ 
Hospital showed acetonuria, and of all babies with pneumonia, 70 
per cent, have acetone and diacetic acid in the urine. It is evident 
that so much attention has been paid to this peculiar group of 
symptoms that often no attempt has been made to determine the 
primary cause. 

During the winter months there came to autopsy in this labora- 
tory a small group of 3 cases which had shown the clinical picture of 
acidosis. All offered a common etiological factor and presented 
similar postmortem findings. Although the number of cases is too 
small to justify an attempt to draiv from them any general conclu- 
sions regarding an epidemic of such proportions as the one just 
passed, yet this small series may prove of interest in connection witli 
data which may be reported by others. 

Case I. — W. T,, aged seven years. Complaint: difficult breath- 
ing; sore throat. 

Present Illness. Sudden onset at midnight after feeling well 
previously; complained of sore throat, headache, and difficult 
breathing; became feverish and vomited. Sent by family physician 
to hospital, with a diagnosis of laryngeal diphtheria. Diagnosis by 
admitting physician: pneumonia. 

Physical Examination. On admission the temperature was 103°. 
Pulse, 160. Respirations, 60. Patient dyspneic, cyanotic, and 
moribund. Heart sounds rapid and of poor quality; pulse small. 
Lungs: massive consolidation of right lower lobe, bronchial breath- 
ing, and coarse, moist rales throughout both lungs. Did not respoiul 
to stimulation, and died thirteen hours after onset. 

A^itoysy (15-144) one hour and ten minutes postmortem. 

Body is that of a large, well-developed, well-nourished white male 
child. 

Larynx and Trachea. These organs present on their mucosal 
surfaces considerable thick, viscid gray, purulent material. iMicro- 
scopically the epithelium has disappeared and there is considerable 
superficial necrosis of the underlying tissues. Large masses of fibrin 
and a few pus cells have collected. In the surface necrotic material, 
in the folds of the mucosa and in the underlying tissue, are largo 
masses of cocci. 

Pleural Caoiiics. Left, negative; right contains approximately 
300 c.c. of clear straw-colored fluid in which are small detached 
masses of fibrin. The visceral and parietal surfaces are covered 
with fresh fibrinopurulcnt exudate. 
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Fig. 1. — ^Traolieltis (15-141). Masses of cocci on surface; lining epithelium has 
undergone necrosis and disappeared; no membrane on surface; necrosis of under- 
lying tissues below, which is an inflammatory exudate of polymorphonuclear 
leukocytes. X 200. Gram-Weigert stain. 



Fig. 2, — ^Portion of field in Fig. 1. X 1000. 
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Lungs. lAt, negative; right, the upper lobe and upper half of 
the middle lobe appears normal. The remainder of the lung is deep 
red^ in color, firm in consistence, and crepitation is entirely absent. 
This portion sinks in water. Section reveals a pale, purple-red 
surface with dark red mottling. On slight pressure considerable 
gray-green purulent material exudes from the bronchioles. Mucosal 
surface of bronchi covered with a similar material. Vessels appear 
normal. 

The microscopic examination of the involved portion of the lung 
presents the following picture: Normal outlines are obscured by 
hemorrhage, which has distended and ruptured the alveolar walls. 
Its source is evident on examination of the vessels. Their lining 
endothelium is raised in places by accumulations of fibrin and endo- 
thelial leukocytes. Other vessels show an asymmetrical thickening 
of the intima which a scharlaeh R preparation demonstrates as due 
to an accumulation of fat in the intima. This injury in places is so 
severe that rupture has resulted. Occasional small deposits of fibrin 
occur immediately about the vessels. Ljdng in the large areas of 
blood-filled alveoli are great masses of cocci. The amount of puru- 
lent exudate is small. The bronchioles have also been invaded by 
hemorrhage; some contain small collections of leukoc 3 des. The 
lung tissue immediately surrounding that involved by hemorrhage 
is edematous and is infiltrated with numerous polymorphonuclear 
leukocytes. 

Spleen. Weight, 120 grams. The capsule is smooth and of a 
deep red color. Section reveals a firm, plane surface, dark red in 
color, on which the Malpighian corpuscles are readil}'’ visible as 
yellowish points. Trabeculas not prominent, hlicroscopically the 
vessels and sinuses'are seen to be injected. The vessel walls present 
an asymmetrical, hyaline thickening, vdth partial occlusion of the 
lumen. Scharlaeh R demonstrates the presence of fat deposits 
in the intima just beneath the lining endothelium. The germinal 
centers are filled with fatty endothelial cells, which are incorporating 
and digesting lymphocytes. Some of these endothelial cells are in 
mitosis. No fat is present in unphagoc.yted lymphocytes nor in 
endothelial leukocytes not engaged in phagocytosis, nor is it 
present in endothelial leukocytes which have taken up l)lood pig- 
ment. Small fat droplets occur in polyunorphonuelear leukocytes 
scattered throughout the pulp. 

Kidneys. Combined weight 170 grams. Organs not remarkable 
in gross, hlicroscopically the only lesion demonstrable is an exten- 
sive deposit of fat in fine and coarse droplets in the epithelium of the 
convoluted tubules and in the loops of Ilenlc. 

Adrenals. Appear normal in gross. Microscopically the cells 
of the glomcrulosa show a vacuolization of their cytoplasm due to 
increased lipoid content. The nuclei are pyknotic. No leukocytic 
reaction is present. The fat cells in the tissue about the organ arc 
of embryonic ty^pe. 
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Lymph Nodes (mesenteric and cervieal). Enlarged, firm in 
consistence, and of a dark red color. On section they present a 
homogeneous pink-red surface. ‘Microseopically they show marked 
endothelial hj^ierplasia and phagocjdosis similar to that in the 
spleen. 

Gasiro-iniesiinal Trad. Stomach and jejunum not remarkable. 
Throughout the ileimr the Peyer’s patches and solitary follicles are 
markedly swollen and of a dull red color. The IjTnphoid tissue of 
the colon is likewise hyperplastie. Microscopically the intestinal 
lymphoid tissue resembles that of the rest of the body. 

ylorta. Shows microscopically rather extensive fal deposits in 
the intima just beneath the endothelium. 

Tliymvs. Weight 30 grams. Extends well over the anterior 
surface of the pericardium; appears normal. 

Blood in all the organs shows a large amount of free fat demon- 
strable by scharlach II as globules lying free in the serum. 

Heart, Pancreas, Liver, and Geniio-nrinary Organs. Negative. 
Cultures from the heart’s blood, bronchial pus, and laryngeal 
exudate shoAV Staphylococcus pyogenes aureus in pure state. 

Diagnoses. Acute laryngitis and tracheitis; Staphylococcus 
aureus septicemia; lobular pneumonia with intense hemorrhage; 
toxic reactions in the lymphoid tissue of the body, in the arterial 
walls, in the renal epithelium, and in the glomerulosa of the adrenal; 
lipemia; embryonic type of cell in the body fat. 

Case II. — ^M. O’N., age less than one year. 

A small, ])oorly-nourished white female child admitted to the 
contagious wards with aphonia, a croupy cough, stridor, and a 
slight serous discharge from both nares. Tonsils slightly enlarged, 
no membrane; slight posterior nasal discharge. Few small posterior 
cervical glands. 

Laryngoscopy. Redness and congestion of rim; thin gray 
membrane covers entire larjmx above cords and extends over rim 
anteriorly. Small piece of detached membrane hanging from right 
arytenoid. Patient intubed immediately and given 22,000 units 
of antitoxin. Temperature, 103°; pulse 160; respirations, 60. 

On the third day after admission the temperature dropped to 99° 
and respiration to 42; pulse, 150. Patient suddenly became^ cya- 
notic, relaxed, and stopped breathing. Extubed and artificial 
respiration employed without success. Diagnosis^ diphtheria. 
Cultures taken from nose and tliroat on admission negative for 
diphtheria bacillus. 

Autopsy (15-147) eighteen hours postmortem. 

The body is that of a well-developed, poorly-noimshed white 
female child. The anatomical lesions are similar to those of Case i, 
including laryngitis, bronchopneimionia, and hj^erplasia or le 
Ijdnphoid tissues throughout the body. Microscopically the larynx- 
shows a more extensive necrosis than Case I ; the bronchopneumonia 
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is of the usual tjqpe and is unaccompanied by severe liemorrhage. 
The hyperplasia and phagocytosis with fatty changes in Ijunpli 
nodules correspond exactly ivith the picture in Case I. The involve- 
ment of the renal epithelium and of the intima of the aorta are more 
severe, especially in the former location, where extensive fat deposits 
occur in all portions of the tubular epithelium. No changes in the 
adrenal are seen in this case. A lipemia of moderate degree is 
present, demonstrated as in Case I. 

The bacteriological findings here eannot be gi\'en as much credence, 
as the cultures were taken eighteen hours postmortem. The 
absence of diphtheria bacilli in cultures taken at laryngoscopy is 
significant; no record was kept of the presence or absence of staphy- 
lococcus. Postmortem cultures showed Staphjdococcus aureus in 
pure culture in the larynx and left Imig, where it is also seen in 
sections. The right lung shows pneumococcus on culture. 

Case III. — Q., aged two j^ears. 

Family and Past History. Negative. 

Present Illness. Six days ago nose began to discharge. Fever and 
cough; no convulsions or chills, vomited yesterday. 

Physical Examination. Patient cyanosed; breathing rapidly; 
eyes glazed. Marked aphonia and stridor. Dulness over entire 
left back. Distant bronchial breathing. Many rales in both lungs. 
Larjmgoscopic examination reveals marked swelling of the right 
arytenoid cartilage, redness, and swelling of the larynx and mem- 
brane on both cords. Smears show staph;\^lococci. 

Autopsy (16-33) eleven hours postmortem. 

Body is that of a well-developed, well-nourished, white female 
child. The principal anatomical lesions are acute laryngitis, broncho- 
pneumonia, acute exudative larjmgitis, and general hj^ierplasia 
of Ijnnphoid tissue. 

Microscopically the reaction in the lar;^oix is very extensive, 
comprising a phlegmonous inflammation of all structures dovoi to 
and involving the perichondrium. The anatomical diagnoses of 
bronchopneumonic and acute exudative pleuritis are confirmed. 
The lymphoid reaction is similar to that iii the previous cases. AH 
portions of the renal epithelium show very extensive fat deposits. 

Cultm-e from the larynx obtained immediately after death 
through the larjmgoscope showed staphylococcus in pure state. 
Furtlier cultures at autopsy, eleven hours later, show a variety of 
organisms in the heart’s blood and pneumococcus in the pleural 
cavity. 

The strikij 2 g Matures common to these cases noay be briefly sum- 
marized as follows: 

All are due to infection of the respiratoi\\' tract, with Stai)h\'lo- 
coccus pyogenes aureus. Case I shows in addition a septicemia. 

All show an acute lar\uigitis, bronchopneumonia, and various 
toxic reactions appearing in lymphadenoid tissue, in the walls of 
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bloodvessels, in the renal epithelium, and in one instance in the 
adrenal cortex. 

The severity of the lesions varies distinctly with the virulence of 
the infecting organisms, but in all the type of reaction is the same. 
Toxic reactions predominate to such an extent that in Case I, where 
a bacteremia is present, no abscesses occur in the viscera. Most 
unfortunately no urine analysis was made on any of the cases. From 
clinical evidence it is reasonable to suppose that acetonuria may 
have been present. 

Bacteriology. The organism recovered from Case I has been 
most extensively studied and has been the strain employed in all 
experimental wmrk. It was obtained in pure culture from the heart’s 
blood, larjmx, and lungs. No diphtheria bacilli could be found in 
smear or culture from the laiynx'. Culturally and morphologically 
this organism is a typical Staphylococcus pyogenes ameus. Its 
cultural characteristics may be briefly stated as follows: 

On all ordinary media in twelve to eighteen hours there appear 
pale yellow discrete colonies whicli soon change to deep orange 
color and become confluent. 

Litmus milk is coagulated, but no acid is produced in twenty-four 
hours; after forty-eight to seventj'-two hours a very faint acidity 
is noted. 

On Dmiliam’s peptone indol is formed and nitrates are reduced. 
Gelatin is liquefi^. 

By Eijkman’s method it was demonstrated that this strain of 
staphylococcus would produce a lipase in vitro, while two strains 
ImovTi to be non-pathogenic failed in this particular. His method 
in brief is as follows: A thin layer of sterile melted beef fat is poured 
in a Petri dish. This is allowed to harden and then a thin layer of 
agar at 42° C. is poured on its surface. Transplants are made in the 
usual manner on the surface of the agar. After twenty-four to 
seventy-two hours tlie fat vmderlying colonies of lipase-forming 
organisms becomes white, opaque, moist, brittle, and adherent to 
the underlying glass, due to the splitting of the fat and formation 
of fatty acids. Under colonies of organisms possessing no such 
power the fat remains unchanged. 

On blood agar in twenty-four horns the colonies are surrounded 
by a zone of hemolj'-sis. The following carbohydrates are fermented 
with the production of acid but no gas: dextrose, sacdiarose, 
mannite, raflinose, and maltose. No changes are produced in 
dextrin, salicin, and inulin. 

Discussion of Lesions. Laryngitis. There have been occa- 
sional references in the literature to the production of true diphther- 
itic membrane in the larynx by Staphylococcus aureus. iSeisser 
states that he has seen “isolated cases with dense diphtheritic 
membrane (of such origin) which m_ one instance extended into 
the bronchi; postmortem bacteriological findings were definite y 
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established, no diphtheria bacilli being found but only Staph;}^Io- 
coccus aureus in pure culture.” In the records of^this laboratory 
extending over a period of twenty years, however, not one case 
could be found in which a larjuigitis was excited by uncomplicated 
staphylococcus. It is possible that, owing to the importance of 
diphtheria bacilli in this location, observers have failed to report 
the presence of staphylococcus, regarding it as a contamination or 
secondary invader. 

In this present series all 3 cases present the pictm’e of a very 
strong toxin acting locally to produce extensive necrosis of tissue. 
In Case I the body is reacting most vigorously with cellular exuda- 
tion and the formation of fibrin in the deeper tissues. In Case III 
the invading organism seems to have the upper hand and only 
marked necrosis with little or no cellular exudation or fibrin deposit 
is seen. It is conceivable that had the toxin been allowed to act over 
a longer period of time true membrane might have been formed. 

Bronc]io'pneumo7iia. In all 3 cases this process is apparently 
due to direct extension from the larynx. The pulmonary involve- 
ment is comparable in all the cases, although Case I is complicated 
by marked toxic vascular lesions and embolic abscesses, and in the 
second case an acute exudative pleuritis accompanies the process. 

Occasional reference to staphylococcus pneumonia is made in the 
literature, but its frequency appears to vary. Soper reports a series 
of 40 cases of all ages showing positive staphylococcus blood cultures, 
30 per cent, of which developed pneumonia. Weichselbaum in a 
small series of 5 cases of pneumonia finds 20 per cent, due to 
staphylococcus. Diirck among 41 cases of pneumonia in children 
finds 50 per cent, due to Staphylococcus aureus. Schottmuller has 
recently reported a series of 4 cases of infection of the respiratory 
tract, which is almost parallel to those above described. His cases 
all occurred in young and healthy infants, with sudden onset, marked 
dyspnea, and cyanosis. All progressed to pneumonia and later 
empyema. Only 1 recovered; 3 came to atuopsy. The latter 
showed uniform findings, namely: redness of the pharynx, exudate 
in the trachea, unilobular pneumonia, and empyema. In every 
case a pure culture of Staphylococcus aureus was recovered from 
all of the involved areas as well as from the heart’s blood. No 
abscesses in remote viscera could be found. It is unfortunate that 
no histological examination of the trachea, lymph nodes, etc., was 
made, but it may be presumed that lesions were present. 

The laboratory records of this institution show SCO cases of 
bronchopneumonia in individuals of all ages. Only 1.2 per cent, of 
this number are due to Staphylococcus aureus and less than 0..5 
per cent, of the total niunber occur in cliildren under the age of ten. 

In no instance has a sufficiently large number of cases been reported 
to allow of definite conclusions as to its frequency, and, moreoN'cr, 
it is likely that a staphylococcus is often disregarded as being a 
secondary invader. 
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Toxic Reachons. These lesions present the most interesting 
points for discussion and suggest many problems for experimental 
study. In general they resemble those encountered in the acute 
exanthemata, c. (]., diphtheria, scarlet fever, measles, and pertussis. 
In all of these conditions the respiratory tract is involved early in 
the course of the disease. In most of them the infecting organism 
remains localized and the changes throughout the body are due to 
the absorption and distribution of the toxin through the blood or 
lymph streams. The abundant Ijunphatic supply of the larynx 
seems especially favorable for such toxic dissemination. 

The reaction in Ijunphoid tissue consists in active phagocytosis 
of lymphocytes by the endothelial cells lining the reticulum of the 
lymph nodules and a corresponding activity of the lymphoblasts 
(evidenced by frequent mitoses) to supply the deficiency of lympho- 
cjdes. The digestion of Ijunphocytes -within endothelial cells is 
accompanied by considerable fat production, so that on examination 
of a scharlach R preparation of the spleen, for example, the centers 
of the nodules appear at first glance to be a mass of fat. That the 
formation of fat results only from destruction of l^unphocytes is 
apparent from the fact that neither the inactive endothelial cells 
nor the unphagocj'ted Ijmiphocytes contain fat. Mallory interprets 
the reaction as a utilization of the lymphocytes for food by the 
endothelial cells -which are producing antitoxins. As a possible 
alternative he states that lymphocytes injured by toxin may be 
taken up to be destroyed by endothelial cells. 

This reaction in Ij-mphoid tissue is constantly e.xcited by the 
staphylococcus toxin. It has been noted in every instance of 
staphylococcus septicemia in the laboratory records, twenty-four 
in number. In addition to the above-mentioned exanthemata it is 
also common in the septicemias of children and adults due to 
pneumococcus and streptococcus and in epidemic cerebrospinal 
meningitis. Local reactions occur in the mesenteric Ijunph nodes 
during peritonitis and in the mediastinal and bronchial groups in 
pneumonias. 

Injurj’- to vessel walls apparently results from the direct action 
of the circulating toxin on the intima. This injury to the cells causes 
the production of varjdng amounts of fat which is taken up by 
phagocji;ic endothelial leukocjdes. In the repair process more 
or less fibrin may collect beneath the endothelium. Such reactions 
are found in the aorta and in the smaller arteries of the spleen and 
lung. In the latter locations the injury has been so severe as to 
result in hemorrhage. In the spleen especially, large amounte o 
fat have collected in the intima to produce an asymmetrical thick- 
ening. Although such vascular reactions may result from the 
action of many bacterial toxins, that of the staphylococcus woutd 
seem to be especially active in producing these lesions. It is ot 
interest to note in this connection that small, repeated intravenous 
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injections of stcaphylococcus have been used by Starkadowski, 
Saltykow and others in the production of experimental arterio- 
sclerosis. 

The lesions of the kidney are also of interest. All cases show fat 
deposits in various portions of the tubular epithelium, but there is 
neither apparent uniformity of distribution nor direct relation to the 
strength of the toxin. Similar changes occur in other acute infec- 
tions, but examination of numerous kidneys from children dying 
from causes other than infectious fails to reveal any fat. 

One instance of a disturbance in the normal lipoid content of the 
cells of the glomerulosa of the adrenal occurs in this series. 

The fat content of the circulating blood as seen in scharlach R 
stained sections is ever^nvhere apparently increased, but no chemical 
determinations on the blood itself have been made. 

These various metabolic disturbances, indicated by an increase 
of fat in the blood serum, by extensive pathological deposits in 
various organs, and by disturbances in the large deposits of fat 
tissues occurring throughout the body, opens an interesting field 
of speculation as to the origin of the acetone bodies in the urine. 
It has been demonstrated that the organism here studied produces a 
lipase on Eijkman’s medium, and evidence of lipolytic action is 
everywhere present in the tissues. Although the presence of acetone 
bodies in the urine was not demonstrated in a single instance, yet 
it is reasonable to suppose that thej’’ were formed, as Hammarsten 
states: “At the present time the tendency is more and more to the 
view that the acetone bodies do not originate from the proteins 
but from the fats; if they are not the only source they arc at least 
the most important.” And to quote Howell: “Perhaps the most 
significant fact known bearing on this point (the oxidation of long 
carbon chain fats) is that under conditions which invoh^e a large 
destruction of the fat in the body, as starvation, fei'ers, and espe- 
cially diabetes, B. oxybutyric acid, together Avith aceto-acetic acid 
and acetone, is excreted in the urine.” May not the action of tliis 
lipase in setting free fats in the circulation be a possible explanation 
for the presence of acetone bodies in the urine? Is not the frequency 
of acidosis in these children due to toxemias of various bacteria) 
origins rather than to the fever, Avhich is itself merely a symptom 
of intoxication? These and other questions present themselves, 
but they must be answered by the biological chemist. 

Animal Inoculation. The reaction in the human body to tliis 
particular strain of staphylococcus was so manifestly toxic in 
character that an attempt has been made to reproduce these lesions 
in annuals. The results have not been especially striking in tliat no 
single animal would present all the features common to tlie human 
cases, but, nevertheless, all the essential features have been repro- 
duced in different animals. 

A few preliminary ino'culations witli the freshly isolated organism 
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were made on guinea-pigs. These animals promptly died after 
twelve to twenty-four hours, without demonstrable lesion except 
m the case of intraperitoneal inoculation which showed considerable 
blood-tinged fluid. 

F our months later this study was continued and a series of twenty- 
two young rabbits were inoculated in various ways. A small series 
of four animals was used to increase the virulence of the organism. 
Transfers were made from the subcutaneous tissue of one animal to 
another in rapid succession. The first animal lived four days, the 
second seven days, and the last two less than twenty-four hours. 
At the site of inoculation they showed an extreme degree of hemor- 
rhagic edema. Toxic reactions in lymphadenoid tissue, renal epithe- 
lium, and the myocardium were parallel to those in the human cases 
and showed a quantitative increase proportional to the virulence 
of the organism. 

Simple intravenous inoculation, although it killed two nnimflls 
in twenty-four hours, produced no toxic reaction. Early abscesses 
developed in the heart and kidneys of both rabbits. 

When intravenous inoculation was combined with pulmonary 
irritation (initiation of ammonia or formic acid) tliree animals died 
in twelve to twenty-four hours, with marked edema and congestion 
of the lungs, and in one instance an early subpleural abscess. The 
lymphadenoid tissue in all these cases presented more or less toxic 
reaction. Fatty change in the renal epithelium and cardiac muscle 
was variable, being marked in two instances and absent in the other 
two. 

In three animals intravenous inoculation and pulmonary irri- 
tation were combined with the action on the vagus of chloral hydrate 
given per rectum in dosage of 0.2 gram per kilo body weight. These 
animals developed no pulmonary lesions, but marked toxic reactions 
in lymphadenoid tissue occurred. The renal epithelium and cardiac 
muscle were involved to a moderate degree. 

In two animals the left vagus was sectioned and ten minutes later 
a suspension of staphylococcus was injected through the cricothyroid 
membrane into the larynx. Both rabbits died in twenty-four hours, 
and at autopsy showed a purulent laryngitis; one had developed a 
lobar pneumonia involving both lobes on side of the vagus 
section; the other showed an early plemisy. Both presented 
or less reaction in the lymphadenoid tissues, although not so marked 
as that following subcutaneous inoculation. The renal epithelium 
and myocardium had developed rather marked fatty changes. 

In one instance deep intratracheal insufldation of a staphylococcus 
suspension was followed by a bronchitis which killed the anima in 
ten days. Mild toxic reaction occurred in the peribronchial Jympn 
nodes. 

An attempt was made to determine whether this organisrn pro- 
duced a soluble toxin, for which purpose 'a modification of tne 
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technic recommended by Neisser has been employed. The organism 
was grown for thirteen days at 37° C. on meat-sugar-free, 0.5 per 
cent, dextrose bouillon. At the end of this period the culture was 
centrifuged and the supernatant fluid was passed through a Berke- 
feld filter. Five per cent, of preservative composed of phenol 10, 
glycerin 20, and aq. dest. 20 was added. 

The first rabbit of the series developed snuffles and was disre- 
garded. The second animal received 7,75 c.c. of the filtrate in 
eight days. On the ninth day it was killed but no toxic lesions 
could be found. The third, which received a large dose (1 per cent, 
of body weight), died after fifteen days. The only demonstrable 
lesion was marked edema and congestion of the lungs. 

Three animals were given intraperitonea 1 injections of this 
filtrate in doses of 6, 10 and 10 c.c. respectively. These died in 
from fifteen to forty-five days. Microscopically all presented focal 
collections of endothelial leukocytes in the liver. The spleens showed 
dilated sinuses in which the lining endothelial cells were acti^xdy 
phagocyting erythrocytes. The kidneys in every case presented 
toxic reaction evidenced in the presence of hyaline droplets in the 
epithelium of the convoluted tubules. 

The results of these experiments are in many respects disappoint- 
ing, for ill no single instance was it possible to reproduce the whole 
picture seen in human cases. It would seem that the greatest 
absorption of toxin in the rabbit takes place from the subcutaneous 
tissues rather than from the larynx. To.xic disturbances of fat 
metabolism undoubtedly have been reproduced in this animal, 
but they are not nearly so marked as those in the human being. 
The accidental findings when filtrates were injected into the peri- 
toneum are of interest, but in no way represent changes produced 
in the human body, 

SuMMAEY AND CONCLUSION. Uncomplicated Staphylococcus 
pyogenes aureus is capable of infecting the upper human respiratory 
tract with the production of severe local lesions. 

In these 3 cases the reaction on the part of the body is not of the 
tjqie usually associated with this organism, ?. c,, simple exudation 
in the immediate presence of the bacteria, but it rather resembles 
the general reactions seen in the acute exanthemata. 

Remote reactions of this tjqie are constant in all of these cases, 
and comprise changes characteristic of a sei'ere toxemia. They 
occur in the lymphoid tissue, in renal epithelium, in arterial walls, 
and in the fatty tissues. Each of these lesions is associated with 
the production or formation of fat, and a large amount of fat is 
present as globules free in the blood serum. In addition the presence 
of a lipase formed m vitro by this strain of organisms has been 
demonstrated. 

Although it cannot be proved by morphological study alone, it 
seems plausible to suppose that some direct relation exists between 
these disturbances of fat metabolism and acetonuria. 
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Whether this peeuHarity of reaction is clue to some inherent 
quality of this J3articiilar strain of staph 3 ’'lococcus or whether it is a 
result of the anatomical distribution of the organism is uncertain. 
That the former explanation is correct may be inferred from animal 
exiierimentation. In the rabbit it has been possible to reproduce 
remote toxic reactions by means of inoculation in several different 
tissues, most notably the subcutaneous tissues and tlie lungs 
indirectly through the blood stream with the aid of a local irritant 
and depression of the ^^agus. 

These cases also illustrate the necessity for examination of the 
lar.vnx, an organ' often neglected b.y pathologists in the course of 
routine autopsies. This is especiallj’’ important in children showing 
hj-perplastic Ij'mph nodes. 

I wish to express mj’’ thanks to Dr. S. B. Wolbach for his helpful 
criticism of this paper, and to Dr. F. B. hlallory for his valuable 
suggestions and also for the appended photomicrographs. 
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URINARY INFECTIONS OF PREGNANCY AND THE 
PUERPERIUM.* 

By F. H. Smith, M.D., 

ABINGDON, "VIRGINIA. 

The pregnant or parturient woman presents problems that bring 
her within the purview of every practitioner and specialist in 
medicine and surgeiy. She is a speciallj'" interesting and importan 


* Read before the Giles County Medical Society, Newport, Va. 
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patient, for upon the well-being of the mother depends also the 
safety of her coming or newborn child; hence two lives maj' be at 
stake whenever she becomes ill. And then, though pregnancy and 
the puerperium are physiological processes, they gravitate by such 
imperceptible degrees into the pathological, that to tell the normal 
from the abnormal is at times as difficult as to say when daylight 
ends and darkness begins. We are ever too apt to pass by com- 
plaints of the pregnant woman, regarding them only as incon- 
veniences of her gravid state, until we are forced by explosive 
demonstration of symptoms to recognize the gravity of the situation. 

It is with these considerations in mind that I present for your 
consideration the subject of infections of the upper urinary tract 
as a complication of pregnancy and the puerperium. 

Neither pregnancy nor the puerperal state cause p,\'elitis nor an%' 
other of the urinary infections. On the other hand, both stand in 
the causal relation of predisposing to such infections. That is, the 
pregnant woman is only the more liable than tlie non-pregnant to 
such risks. Therefore we are at libert}”^ to consider pj'clitis in 
general, with only more particular reference to the aspects of the 
case introduced by the complication of actual or recent pregnancy. 

The active or actual cause of urinarj'- infections is the invasion of 
the urinarj^ tract by pj^ogenic organisms. Nearly any organism 
may be responsible, but we have learned that one is much more 
frequent than the others. Every VTiter upon the subject la,ys 
stress upon the large percentage of colon bacillus infections. Of 
23 patients of one series but 1 was produced by the streptococcus, 
and in all of the others the colon bacillus was the responsible 
agent.’ When the infection, however, ascends from the bladder the 
streptococci and staphylococci are more apt to be present. A true 
gonococcus infection has scarcely ever been encountered in the 
higher portions of the urinary tract. 

As just hinted, infections of the kidney and the pelvis of the 
kidney may arise through two channels: ascending from the bladder 
or through the lymph or blood channels. We must admit the possi- 
bility of infection of the higher urinary tract, ascending along the 
lumen of the ureter from the bladder; but experiment confirms the 
belief that bmph- or blood-borne infections are much more fre- 
quent." And even in the not infrequent aise in which the primary 
or secondary focus is the bladder the transmission of the infecting 
agent seems to be by way of the blood or lymph stream to the 
kidney ratlier than through tlie lumen of the ureter. 

One of the interesting developments of modern medicine is the 
growing revelation of what we might call metastatic infections from 
remote and apparently innocuous foci. I rinary infection is no 
exception. In nearly every case some distant f()eiis has antedated 
the urinary infection. In such connection, tonsillitis, otitis media, 
pyorrhea, cholecystitis, appendicitis, and salj)ingitis' '■ ' liave cacli 
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been indicted in the individual cases. But far above all other 
c cpote of supply for metastatic urinary infections is the intestine 
Xiie Irequency of infection originating in the bowel accounts for the 
fact that the colon bacillus is oftenest the responsible organism, 
infection of kidney from bowel without intermediate lesion has been 
a puzzling problem until recently Franke demonstrated an actual, 
direct connection through the lymphatics between the colon and the 
n'ght kidney, which explains the preponderance of right pyelitis. 
Ihcse germs make their way from the cecum and colon tlirough the 
posterior nail of the bowel and often also from the duodenum, 
without necessarily piercing the serous covering of the intestine. 
Tiiey pass readily to the lymph vessels in the kidneys and also into 
the ureters. The bacilli while in the bowel act usually as sapro- 
phytes, but when they are brought into contact with the urine they 
become pathogenic; while in the bowel they produce no antibodies; 
while in the lu-ine they form spores.® As an interesting side-light 
on these colon bacillus infections from the bowel, “pediatrists have 
recently called attention to the comparative frequency of bacteri- 
uria follom'ng e.vtreme constipation, ivhile thelower urinary passages 
remain persistently normal. Bumm has recently reported a sig- 
nificant case: intestinal trouble developed after excessive ingestion 
of milk and pyelitis followed, both promptly subsiding as the milk 
was discontinued. ■* 

We must admit, too, that women, and especially pregnant women, 
are prone to these infections. The explanation of this susceptibility 
is not hard to find. Harttung® experimented by tying a ligature 
around a ureter in sixtj^-two rabbits. He found that the conditions 
thus induced invited suppurative changes in the kidney, ^^^len 
the infection was of ascending origin the kidney pelvis was involved 
first and predominantly, while with blood-borne infections the 
cortex suffered most. Couple this bit of e.xperimental evidence with 
WeibelV discovery that of one hundred normal pregnant women the 
ureters were more or less obstructed in 47 per cent., and predbmi- 
nantly on the right side, and we seem to have proved the problem. 
Ptoses, so common in women, and especially so in those who have 
been exposed to the drag of frequent child-bearing;® the pressure 
of the pregnant uterus upon adjacent organs, causing constipation 
and distention of the bowel with gas, so commonly observed in 
pregnancy; the dilatation and paresis of the pelvis of the kidney and 
meter are favorable for the passage of the colon bacillus from the 
intestine; and the dilatation and paresis of tlie ureter and pelvis 
of the kidney assist in the infection of the urinary tract.® 

In many cases pyelitis is present before pregnancy supervenes, and 
gestation but causes the process to become active. • 

“Acute infections of the kidney, primary in nature (that is, so 
far as the urinary tract is concerned), “can be grouped anatomico- 
pathologically into three classes. 
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^1. The pyelitic group — infection of thepelvis of the hidney alone. 

"2. The pyelonephritic group— infection of the pelvis plus infec- 
tion of surrounding functioning portion, 

"3. The cortical grolip— infection of the cortex or functioning 
portion only.”® 

Each of these groups give a distinct clinical and urinary picture, 
and to some extent the treatment is modified in each. From CO to 
80 per cent, will be included in the pyelitic group.® 

The onset and course of this disease in its acute phases differ to 
a certain extent with the exact location or extent of the trouble, 
whether pyelitic or cortical especially. Within the recent past I 
have had opportunity to study 4 of them, 3 in pregnant women and 
1 postpartum. The symptoms of the first 3 were singularly similar, 
and it will perhaps give a more practical turn to a discussion of 
the sjunptomatology if the case history of each of these be briefly 
abstracted: 

1. White woman, aged twenty-nine years, complains of irregular 
chills for the past five days. She is six and a half months pregnant, 
the pregnancy so far being without complication. Since her first 
chill, five days ago, she has had two each day, followed by high fev^er, 
free sweating, and much aching. Aside from nausea she has had no 
other essential symptoms, no real pain except the general aching. 
She is seen just after a hard chill: pulse 163 and temperature 102°. 
She is apparently about seven months pregnant, the fetus in normal 
position. Marked tenderness is found in both flanks, especially 
over the left kidney posteriorly. The catheterized specimen of 
urine is loaded with pus. Leukocytes only 5200 per c.mm. 

2. White woman, aged twenty-three years, complains of pain in the 
right abdomen of tliree and a half days’ duration. She is seven and a 
half months pregnant for the first time. Three and a half days ago 
she began vomiting and soon after was taken with severe right-sided 
adominal pain, requiring two or three hypodermics to relie\'e her. 
Pain and vomiting have continued intermittently since. Tempera- 
ture has ranged between 100° and 102°. Upon e.xamination there 
is found much tenderness over the lower right abdomen, over the 
appendix. There is also tenderness in the right costovertebral 
angle over the kidney. The catheterized specimen of urine contains 
great numbers of pus cells. Leukocytes 14,600 per c.mm., with 
a polymorphonuclear count of 80 per cent. 

3. White woman, aged twenty-two years, complains of jiain in 
the right abdomen of five days’ duration. She is between five and 
six months pregnant for the first time. Since being taken with a . 
sudden right-sided abdominal pain five days ago she has continued 
to have more or less intermittent, colicky pain, with fever ver^\' 
high, a rapid pulse, and tenderness over the appendix. At examina- 
tion pulse is 132, temperature 101°; slight tenderness can be made 
out over the right flank, but nowhere else at this time. An examinu- 
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tion of llio cathcterized specimen, without centrifiigalization or 
scrlimentation, showed only six or eight pus cells to the field and 
rare red blood cells. But two or three days later another specimen 
was simply loaded with pus. leukocytes 13,000; polymorpho- 
miclears, 82 per cent. 

Constructing the sj^mptomatology then upon these cases and the 
recorded experience of others we might say that usually the woman 
has run the nonnal course of pregnancy until at some time during 
the second half she suddenly develops a ehill, followed by high 
fever, sweating, then an intermission or remission of temperature. 
Or instead of a positive chill there may be only a sense of chilliness 
or of rigors, with fever marked by great irregularity. Sometimes 
liain is the more marked sjmiptom, and with the pain vomiting 
and tenderness in the abdomen. The pulse is usually higher than 
the temperature would justify. As a rule, however, with the simple 
pyelitic group, the woman does not look as sick as one would expect. 

Upon examination one expects to find on deep pressure over one 
or the other kidney some tenderness. One of our cases gave no 
tenderness anj^vhere, in spite of the fact that her urine contained 
quantities of pus. 

The most interesting case of all perhaps was the one developing 
only after some weeks postpartum: 

4. White woman, aged tiventy-three years, complains of irregular 
fever and chills for the past eight days. Her first baby was born 
four and a half weeks ago, after a normal labor, being delivered by 
an obstetric specialist whose hands were protected by rubber gloves. 
Two days after delivery the patient ivas found running fever. Her 
phj'sician made out Avhat he considered was a valvular murmur 
and immediately suspected acute endocarditis, originating, bethinks, 
from thrombosis in a uterine sinus. From this time on she con- 
tinued to run a little irregular fever, and developed an increasing 
degree of anemia, though she has been allowed to get up and about 
her room. Two weeks ago, the fever continuing and the other 
evidences of sepsis becoming more marked, a consultant adUsed 
puncture of the posterior cul-de-sac, suspecting pelvic pus. Another 
physician examined her pelvis at this time and could find nothing 
abnormal there. At this time her leukocytes were 14,000. Eight 
days ago the patient’s temperature suddenly shot up much higher 
than it had ever been before, and then swung a distinct septic curve, 
between 99° and 104°, pulse 80 to 120. Her urine has been examined 
chemically only and pronounced negative. A third consultant 
has seen the patient, and, finding a miumur about the heart, has 
pronounced the case one of acute (septic) endocarditis. , 

At the time of this consultation she is just over a hard chill and 
shows some exhaustion. Pulse 140, temperature 103°. She looks 
quite anemic and weak. A bruit is made out, not over the heart, 
but at the second left interspace, and only when the patient is yi g 
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down. It is not regarded as valvular at all by this consultant, but 
as a so-called “hemie murmur.” Pelvis and abdomen seem abso- 
lutely negative. There is no special tenderness in the flanks. Tlic 
catheterized, but non-centrifugalized, urine shows only three pus 
cells and an oceasional red blood cell to each field. Her leukocj’tes 
are 11,400; the hemoglobin was 75 per cent. 

This seemed to the other consultants in the case too small an 
amount of pus upon which to make a diagnosis, bjiit with treatment 
directed to this condition alone the patient had only one slight dull 
subsequently and went on to perfect recovery. 

The interesting point came out afterward that the patient through- 
out her later pregnancy had run a little irregular fever, whidi made 
her husband, a physician, fear tuberculosis. The probability is 
that she had had pyelitis all of this time, but the symptoms only 
became stormy after delivery. 

So the laboratory may be of inestimable help in the diagnosis or 
it may give a very confusing negative report. As a rule, and as 
would be expected, there is more or less leukocytosis, with the 
polymorphonuclear elements predominating. 

If one can only remember to think of examining the urine of all 
pregnant women^ in the great majority there should be no trouble 
in recognizing urinary infection when it exists. Of course it is 
manifest that the specimen must be catheterized into a clean vessel. 
Even without the microscope one can be fairly certain of the con- 
dition from the gross appearance of the urine. If it be held against 
the light in a clean glass vessel, and it is seen to be turbid, and 
especially if ragged shreds of purulent appearance float around in 
the urine, the changes are strong that a urinary infection is i)re.sent. 

The microscope, of course, must be resorted to to make the 
diagnosis final. Too often the physician examines the urine for 
albumin, finds it present, and thinks of the case from that point on 
as one of nephritis, with the consequent purging and dieting which is 
not proper unless there be a certain element of nephritis comi)licating 
the infection. ^¥e need the microscope to differentiate between 
pus and casts as the cause of the albuminuria. Or, even more 
frequently, one will be surprised to find only a faint trace of albumin, 
with numbers of pus cells: if he is not in the habit of making micro- 
scopic urinalyses he will pass by such cases. With the pus tlierc are 
usually numerous microorganisms, oftene.st a motile bacillus, one 
of the bacillus coli group. 

Of course there are many variations from this i)icture. One of 
our patients, with severe rigors and temperature of 104°, had only 
three pus cells to each field. It is easy to overlook such cases, 
most important of all, for in them tlie cortical portion of the kidney, 
its functioning part, is involved, and until the pus makes its way to 
the renal pelvis, where it can pass out through tlumreter, we may 
not find a single cell, and the patient is all the sicker. The entire 
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kidney may be literally filled with minute abscesses, and yet not a 
single cell show in the urine. In another case there is a great deal 
more albumin, with far less pus, than in another with less albumin: 
in such cases we suspect a pyelonephritis and the microscope ought 
to show both pus and casts. 

As one may easily guess, the diagnosis of these infections of 
pregnancy depends in large measure upon whether, they are thought 
of as among the possibilities of the illness. "'The important factor 
in its recognition is to remember that in the presence of the foregoing 
sjunptoms it is the most likely condition to be found as a complica- 
tion of pregnancy.”^ The main “lead” in the greatest number is 
the toxemia. Toxemia, "ndth high fever, chills, leukocytosis, and 
pus in an acid urine, with the presence of the colon bacillus in pure 
culture, should, of com-se, suggest the diagnosis. When pain is 
the prominent sjunptom the confusion that arises will depend upon 
how exactly it imitates some other pain. For instance, pleurisy 
may be suggested. The inflamed Iddney moves painfully with 
breathing, suggesting at once a respiratory disease. In two reported 
cases pyelitis was actually accompanied by involvement of the 
pleura, the infection probably spreading through the lymphatics 
to the peritoneal and pleural sides of the diaplnagm.® Pressure 
on the inflamed right ureter will often produce pain in the ileocecal 
region similar to that of appendicitis. It is peculiarly liable to be 
confused with appendicitis in those cases in which there is no change 
in the urine for the time being, or if the urinary changes are slight 
and transient, or if the meter is blocked, so that only urine from the 
sound kidney is obtained by the catheter. Pyelitis may induce 
symptoms suggesting peritonitis: one case is reported in which 
laparotomy was done on the assmnption of ileus from compression 
of the intestine by the gravid uterus.® Pyelitis may also simulate 
salpingitis, or puerperal infection. One case is mentioned in which 
the signs and symptoms suggested pneumonia, puerperal fever, 
appendicitis, and pyelitis all at once; but the diagnosis finally 
narrowed down to pyelitis alone.® In 2 cases profuse hematuria, 
for which the pyelitis was responsible, simulated uterine hemor- 
rhages; it came on in 1 case like the hemorrhage of placenta previa. 

Practically, however, the greatest difficultj'’ in the differential 
diagnosis is to distinguish these cases from acute appendicitis. ^ e 
all recognize the fact that acute appendicitis is the most dangerous 
infectious complication to whicli a woman in late pregnancy is liable. 
To delaj'' prompt operation may be fatal. We are aware of the fact, 
too, that some acute cases of appendicitis may show a little pus 
in the urine, and that a little pus maybe all we 
acute renal case. No cut-and-dried differentiation will hoi m 
every case. It has always struck me, however, that the chills, ®^P ^ 
oscillations in the temperature, and the pain are more violent m_ e 
renal case than in the early appendicular one. One rarely requires 
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two or three hypodermics of morphin, for instance, to relieve the 
pain of early acute appendicitis; and seldom finds a chill with rise 
of temperature to 103°, with profuse sweating following, in the early 
days of an appendicular illness. These, coupled with pus cells in 
the urine, be they few or many, with the colon bacillus, and tender- 
ness high up over the costovertebral angle, usually suffice to make 
the differentiation favor the renal source of infection. 

The assumption that pyelitis of pregnancy does not require special 
treatment is wrong. I am sure that a number of mild cases never 
give urgent symptoms and are finally relie\'^ed after delivery more or 
less spontaneously. But when there are any real symptoms there is 
always danger for both mother and child. Opitz found that 40 
per cent, came to premature delivery.^® Another serious danger is 
the liability to breed puerperal infection. The woman comes up to 
labor, the placental site becomes infected through the blood stream, 
with consequent puerperal sepsis. As with eclampsia, there is 
reason to believe that there is more danger in pyelonephritis develop- 
ing after delivery.” And they may be particularly hard to recognize. 
Murraj'’,^^ for instance, reporting 8 cases commencing after labor, 
says that in 3 there was total absence of local signs and symptoms, 
temperatm'e was remittent rather than intermittent, chills were 
absent, there were smaller amounts of pus in the urine, although 
the patients were seriously ill. The disease began on the day after 
delivery. He lost 1 out of the 8. 

Like in many other conditions the ideal treatment of renal infec- 
tions, whether combined with pregnancy or not, is impracticable for 
the general practitioner in the field in which he has to practice. It 
is not possible to gainsay the statement that the direct local treat- 
ment of the suppurative focus in the pelvis of the kidney and sur- 
rounding tissues through the cystoscope and ureteral catheter is the 
method of choice, theoretically speaking." ^ ” But fortunately 

we are not confined to this direct method of treatment, and have 
practical and for the most part efficacious modes of reaching the 
trouble, which can be carried out in the patient’s home. 

There is one rather mechanical mode of treatment that is probably 
not so often used as it deserves, that is, the distention of the bladder 
to its physiological capacity, the patient reclining with only the head 
above the plane of the bed. This reduces congestion in the renal 
pelvis, stimulates kidney secretion, modifies the urine, and thus 
combats the cause of retention and helps in the evacuation of the 
kidneys.” Posner^ has encountered cases of pyelitis which dragged 
on for weeks or months and kept constantly recurring, and wliich 
healed promptly under daily rinsing out of the bladder with weak 
silver nitrate solutions in addition to the usual measures. He says 
that while the pyelitis may start from metastatic iifiection from the 
intestine, middle ear, or other infectious process it is kept alight 
by the secondary infection of the bladder and the muscular iusuffi- 
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ciency on the part of tlic ureters. The stretching of the bladder in 
tliG local treatment may by reflex action arouse the kidney pelvis 
to contract and thus expel its contents better. 

The drug treatment of urinary infections will be successful or 
the reverse in proportion to the rationality of the use of urinary 
antiseptics.^ Though in some degree foreign to the narrow title of 
this paper it may not be amiss to comment on the use and abuse 
of a certain drug which is thought of most prominently nowadays 
as soon as the word urinary antiseptic is mentioned, Hexamethyl- 
enamin is more often used indiscriminately and illogically than 
wisel.y. Any munber .of experimental and clinical observations 
could be cited, were it not a matter of common knowledge, that, to 
paraphrase Hinman,'^ hexamethylenamin, and all allied compounds, 
has absolutely no antiseptic value except as it is converted into for- 
maldehyde, and except as the formaldehyde comes into contact with 
the* infection. It is a further fact that formaldehyde cannot under 
ordinary circumstances be split off from hexamethylenamin unless 
the urine is acid. In fact, the percentage concentration of the 
formaldehyde in urine will depend upon the degree of acidity more 
than any other factor, which acidity should be greater than 2 c.c. 
of tenth-normal sodium hydroxide to 10 c.c. of urine. We know that 
we can increase the acidity of urine by feeding such drugs as the 
acid sodium phosphate,* but even under ideal conditionshexamethyl- 
enamin at the level of the kidneys has no antiseptic value, in the 
usual dose, perhaps because of the rapid passage of the urine through 
these structures.'® Further still, while formaldehyde is present in 
the bladder Avhen hexamethylenamin is given in the ordinary dose, 
it is usually too small a quantity for any antiseptic value, and is 
usualljr voided too quickly for the time factor necessary for its 
disinfecting qualities to assert themselves. 

These conclusions probably account for many of our failures with 
this drug. My own experience is that urotropin has rarely been of 
service in the upper urinary infections, perhaps because of the 
impracticability of getting the urine acid enough to split off formal- 
dehyde during the rapid transit through the kidneys and ureters. 

But when the infecting agent is the colon bacillus, the one method 
of treatment wFich has given me most satisfaction is alkalinization 
of the urine, and the best drug for this purpose is potassium citrate. 
The plan is to give potassium citrate in sufficient dosage and with 
sufficient frequency to render the urine alkaline and to keep it so, 
day and night, for at least a week or ten daj'^s^ after all sjunp- 
toms have disappeared. It will doubtless seem like an excess o 


* Jordan” oflfers the practical suggestion that whenever acid sodiiiin 
prescribed— and it ought always to be prescribed whenever urotropin is-^ne snom 
write the chemical formula (NaH.POi) on the prescnption. and to 7' 
phosphate has been dispensed. It is worth whUo, too, to occasionally test the 
urine to le.orn whether acidity is rising. 
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enthusiasm to say that one can confidently expect a rapid defer- 
vescence and a general improvement in all the other toxic manifes- 
tations within two or three days if this treatment is carried out 
intensively. 

Yet one will be surprised at the dose of the citrate recpiired to 
fulfil these conditions; 15 to 20 grains every two hours, and every 
three or four hours at night, will probably be the least that will 
accomplish it. A grievous disappointment is in store for one if the 
treatment be discontinued as soon as the sjmiptoms abate. 

As enthusiastic as I am about the effects of alkalinization as 
emergency therapy, as it were, I must confess that I have found the 
ideal, i. c., the disappearance of pus from the urine, exceedingly 
difficult to attain under this simple treatment. This has been 
specially true when it complicates pregnancy. The mechanical 
difficult}'' of proper drainage is doubtless responsible. At ain' rate 
if the microscopic appearance of the urine be followed from da\' to 
day one will note a great diminution in the total number of pus cells 
coincident with the clearing up of the acute symptoms about the 
second or third day. But after a sudden drop in the number the 
pus persists, however actively the citrate treatment be pushed. 
Paradoxically, I have several times had the report that the patient 
seems perfectly well and is rebelling at continuing treatment, and 
found the urine still full of pus. The explanation of improvement, 
with the infection still persistent, is most difficult. At any rate 
we cannot afford to stop treatment merely because the patient 
feels well. 

In this dilemma I have had recourse to the newer vaccines; the 
“sensitized,” or serobacterins, the advantage of which is that carry- 
ing, as they do, their own antibodies the reaction is nothing like so 
probable nor so violent as with the older vaccines, and we can give 
ascending doses every day or every other day instead of at intervals 
of from three to seven da3^s. 

But while the stock vaccine has the advantages of being readily 
available and of offering its own antitoxins, practically, witliin its 
own substance, all stock vaccines are more or less of hit-or-miss 
prescriptions. This seems specially true of the colon bacillus. This 
organism alters its characters with its enviromnent, and it is usually 
one of the many atj’pical varieties of the colon bacillus which 
causes these urinary infections. It is certain that the autogenous 
vaccines are much more efficacious.**’’ As a rule improvement is 
rapid, and after the first dose the temperature may fall and the 
toxic sjTuptoms be relieved, while the bacteria may disaj)i)car 
from the urine. But even so one must be guarded in giving a 
prognosis of rapid return to health or in discontinuing treatment 
too soon; for, though it may be easy to control the bacterial 
activity in some cases it is difficult and occasionally impossible to 
completely inhibit them. This treatment, too, should be coJitro)ic<l 
by periodical examinations of the urine. 
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Practically all reports are of the same tenor. Wulff/ for instance 
reports after close study of 46 patients, 4 of whom were pregnant, 
and in all of whom the autogenous vaccines were used. The acute 
febrile attack was promptly arrested at one stroke and the tendency 
to recurrence cured. The rationale, as he explains, is similar to 
that of all vaccine therapy; the vaccine has put an end to the trouble 
either by destroying the primary focus or by modifying the system 
in some way, and in such a way that it is able to resist bacterial 
invasion. This latter seems to us the more likely because, as his 
experience indicates, that while 91 per cent of his cases were cured 
or materially improved under vaccine treatment the proportion of 
those who showed albuminuria was reduced only from 76 per cent, 
to 28 per cent. ; of those who had pyuria, the reduction was from 
100 to 41 per cent., but of those with bacteriuria the drop was from 
100 only to 71 per cent. In other words, the infecting agents seem 
to be still present while the patient seems clinically perfectly well. 

This conforms to common experience. Most of these pregnant 
women will continue to show pus in the urine, whatever the method 
of treatment, until they are confined, and yet imder the vaccine 
treatment it seems to do them no harm, either dming the furthei" 
course of pregnancy, at labor, or during the puerperal period. 
The explanation is, probably, that the vaccine has cdnferred an 
immunity, though it is not able to overcome the mechanical obstacles 
to drainage, which are removed only by delivery. 

To focus attention upon such points as may be of practical 
importance, one is justified probably in drawing the following 
conclusions: 

1. Urinary infection as a complication of obstetrical practice is 
probably not rare. Just how frequent it is cannot be accurately 
stated. We have seen four cases during a period of time in which 
we have seen only one case of eclampsia. 

2. Pregnant women are predisposed to urinary infection by reason 
of interference with drainage and by the further fact that con- 
ditions are ideal for transmission of infection. 

3. The colon bacillus gaining entrance from the bowel is the 
usual infecting agent. 

4. When a pregnant or puerperal woman has any febrile illness, 
whatever may be the type of fever, or whatever the associated symp- 
toms, a catheterized specimen of urine should be obtained at the 
first visit. If this urine be cloudy, acid, and albiuninous one should 
immediately suspect infection of the higher luinary tract an 
should make a microscopic examination before any other diagnosis 
is clCCGptGci» 

5. Clinical signs and symptoms may be most confusmg without, 
or even with, laboratory aid, and especially are we apt to 

the case appendicitis, because the pain, tenderness, and rigi i y 
are most often right-sided. In such case the right kidney region 
ought always to be examined for tenderness, etc. 
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6. Treatment which has been efficacious and at the same time 
practicable is (1) rapid alkalinization of the urine with potassium 
citrate. This has been more certain, by far, than hexamethyienamin. 
Certainly, potassium citrate and hexamethyienamin should not 
be given at the same time, for one tends to render the urine alkaline 
and the other depends upon a high degree of acidity for any possible 
value; (2) in the meantime we can usually get a supply of the 
‘'sensitized’^ vaccine, of the colon bacillus, because it can be sooner 
given than (3) an autogenous vaccine, which should be prepared as 
soon as possible. Under such treatment all of our cases so far have 
been controlled until delivery has cleared up the picture. But 
should the symptoms persist stormily in spite of us, then the patient 
should be referred for irrigation of the kidney pelvis, or possibly 
even nephrotomy or nephrectomy. 

7. Mere persistence of pyuria, on the other hand, we might say 
is to be expected, and need occasion no undue alarm, if the patient 
be symptomless, and especially if there be no fever at all and no 
leukocytosis. Such patients usually go to full term, with normal 
labor and puerperium, immune apparently from risks of their 
infection. 
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A SIMPLE PROCEDURE FOR PREPARATION OF COLLOIDAL 
GOLD FOR DIAGNOSTIC PURPOSES. 


By 0. I. Lee, B.S., 

NEW YORK. 

(P'rom the riitliological Deiiarlmcnt, St. Luke’s Hospital, Now York, F. C, Wood, 

Director.) 

T-Iie first <attenipts to prepare colloidal gold in St. Luke’s labora- 
tory were made according to the procedure recommended by 
Miller, Brush, Hammers, and Felton, ^ but in spite of the greatest 
care the solutions obtained were uniformly poor. Eventually it 
was decided to experiment independently with a ^dew of getting 
some insight into the trouble ivhich we and many of our predecessors 
had experienced, and -ultimatelj' a reliable and exceedingly simple 
technic was evolved for preparing colloidal gold which will satisfy 
every clinical requirement. 

The glassware used was the Pyrex brand. It was cleaned, with 
no more attention than that usually given to laboratorj’^ apparatus, 
and was rinsed only with tap water. Indeed, it was noticeable that 
solutions with which it came in contact did not wet the surface 
but tended to form in drops. It is advisable, however, to avoid 
beakers that have had bad scratches, as reduction tends to take 
place there. 

Ordinary distilled water was used; no attention was paid to the 
time that elapsed since distillation, and it was dravm from stock 
containers. In view of the impurities possibly contained in some 
of the reagents- and the known toleration of colloidal gold solutions 
for electrolytes,® it is felt that in an emergency tap water could be 
employed, and satisfactory solutions have been made with it. All 
the reagents were obtained from Merck & Co. The potassium 
carbonate and oxalic acid w-ere of the’“Blue Label Reagent” quality. 


* A Further Study of the Diagnostic Value of the Colloidal Gold Reaction, together 
with a Method for the Preparation of the Reagent, Bull. Johns Hopkins Hosp., 1915, 
xxvi, 298. , 

’ The formaldehyde always contains formic acid. Ten c.c. of the formalin used 
required 1.1 c.c. of ^ NaOH for neutralization (phenolphthalein). The maximum 
limits of foreign substances in Merck’s “Blue Label Reagent Potassium Carbon- 


ate” used were stated to be: 

Heavy metals 0.0000 per cent. 

Chlorides (Cl) 0.0020 

Sulphates (Sos)' 

Nitrates (NiOj) . ■ • , 

Potassium cyanide (CN) O.mbO 


Sulphides (S) 


0.0200 


Sulphites (SCO 

Thiosulphates (K-SaOs) 

Phosphates ffaOs) n’nnofi 

Aluminum (Al) n 'nnin 

’ 1.7 c.c. of 1 per cent. NaCl is necessaiy to precipitate complete^ 5 c.c. oi co 
gold in one hour. Five c.c. of colloidal gold will remain unaffected by 1 c.c. oi u. 
cent. NaCl for an indefinite perio/l. 
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the formalin U. S. P.; but there would seem to be no objection to 
using any good grade of chemicals convenient. The gold chloride 
was in sealed ampoules, Jind it is notewortliy that the weight of 
“gold chlorides” contained therein varies very considerably .■* 

The solutions were of the following strengths: 


Gold chloride acid 1 per cent. 

Potassium carbonate 2 “ 

Oxalic acid 1 “ 


Fornialdehj’'de (37 per cent. CHsO) 2.5 per cent (5 c.c, formalin made iii) with 
200 c.c.). 

The solutions should preferably be freshly made, although all 
but the last keep very well. The oxalic acid probably does not 
deteriorate at all, but the potassium carbonate slowly tends to dis- 
solve its container and incorporate silicates; the gold chloride is 
easily reduced upon exposure to dust or light, and the formaldehyde 
undergoes marked changes from oxidation, poljmierization, etc. 

It was assmned that since good solutions had been prepared witli 
10 c.c. of 1 per cent. AuCh per liter, that that amount might not 
be considered excessive, provided that reduction was not carried too 
far. Keeping this constant, it was found that an increase of potas- 
sium carbonate tended to give violet and purple solutions. This 
was the experience of Miller, Brush, I-Iammers and Felton, and so 
the original amount of 7 c.c. was retained. These solutions, howe^’er, 
were invariably cloudy and more or less opaque. (Ten drops (0.43 
to 0.58 c.c.) of o.xalic acid and not more than 5 c.c. of formaldehyde 
were used.) The amount of oxalic acid was then gradually increased 
and a marked improvement was at once apparent. The solutions 
were very much more transparent and the minimum amount 
necessary to obtain the maximum transparency seemed to be about 
1.75 c.c. This was also in accordance with the results obtained at 
Johns IJopkins, but the statement that “a large amount of o.xalic 
acid without the subsequent addition of formaldehyde made clear 
‘satt rot’ colloidal gold solutions” could not be verified. The solu- 
tions obtained in this laboratory were beautifully clear, but always 
blue or purple, although the conditions were varied ivithin wide 
limits. 

Finally, the formaldehyde factor was studied. It was evident 
from the behavior of the oxalic acid not only that the formaldehyde 
was essential to secure the ruby red color, but that it was responsilde 
for the broAvn turbidity.^ Beginning, then, with 5 c.c. the amount 

<Thc contents of two tubes labeled as confaininp: 15 grs (972 mps.) of "Gold 
Chlorid Merck Acid” contained respectively S24 and SCO mgs. 

« It is suggested that the brownish turbidity is caused bj- a suspension of reduced 
gold of almost molecular dimensions. Solutions which arc fogged invariably depo.-it 
a brown precipitate transmitting violet light and resembling purple of C.asrius .and 
tlio violet gold precipitated from colloidal gold solutions by electrolytes. Such p.nr- 
ticles raav have been caused by reduction by trio.xj-methylcne (paraformaldchjde), 
and wo have observed that when the Ostw.ald pipette used in measuring the formal- 
dehyde is allowed to remain on the desk several hours, .nn amoridious white precipi- 
tate pan be seen in the tip, and if the pipette is used a very cloudy solution results, 
whereas a clean dry’ pipette gives clear solutions, 
vor.. 155, no. 3. — sunen, J9IS 11 
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was slowly reduced (1.75 c.c. of oxalic acid being used), and although 
for a long time no change could be noted in the appearance of the 
solutions, this very fact was proof that too much formaldehyde was 
being employed. Very suddenly, though, almost ideal solutions 
resulted, which, moreover, responded perfectly to known paretic 
spinal fluids. Flesch notes that he could not obtain good solu- 
tions unless he used much less than 10 c.c. of 1 per cent, formalin, 
usually 2 or 3 c.c.® The proper amount seems to be about 0.83 c.c. 
of 2.5 per cent., formalin containing 37 per cent., by weight of 
CH 2 O, or 8.07 mg. of CH 2 O per liter of colloidal gold made up. 

In order, then, that the correct amount of formaldehyde should 
be used it is necessary to determine the value of the formalin. This 
may be conveniently done by a modification of the iodometric 
method of Ronijn,^ which we have worked out as follows: 

Evaluation of F oraialtn. Ten cubic centimeters of the formalin 
is made up to 1 liter with distilled water and 5 c.c. of this solution 
is mixed with 25 c.c. of decinormal iodin. Two normal sodium 
hydroxide is added drop by drop until the liquid becomes clear 
yellow. After ten minutes 2 c.c. of concentrated hydrochloric acid 
are added and the free iodin titrated with decinormal sodium 
thiosulphate. Two atoms of iodin are equivalent to one molecule 
of formaldehyde. If T equals the titration and S the specific 
gravity of the formalin, then 


Percentage of CHjO 



Up to this point the gold and alkali had been added at 60°, the 
oxalic acid at 80°, and the formaldehyde at 90°. The experiment was 
made of introducing all the chemicals initially, keeping the tem- 
perature just high enough to cause gradual reduction. The results 
were eminently satisfactory, and we have since been guided enttrciy 
by the color changes rather than by any definite temperature. This 
preliminary mixing of all the units of the reacting system insures 
their perfect and imiform distribution and eliminates the unfortunate 
and unavoidable local reduction effect entailed by the seriatim 
method of introduction of the reducing agents. 

The following procedure has been finally adopted, and although 
it is not guaranteed to be infallible in giving ideal solutions; wit a 
little experience it •will be found not at all difficult to get 90 per cent. 
Af the trials to answer every clinical requirement. As the cost or 
the chemicals is less than five cents per liter, and a dozen solutions 
may be prepared in an afternoon, it is no extravagance to iscar 
even 50 per cent, of these should this be necessary. 

Techotc of Securing One Liter of "Satt Rot 
Gold. To 1 liter of distilled water in a clean flask add lU c.c. 


‘ Flesch: Ztschr. f. d. ges. Neurol, u. Psychiat., 1914, xxvi, 318. 
’ Ztschr. Anal. Chem., 1897, xxxvi, 18. 
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of 1 per cent gold chloride, 7 c.c. of 2 per cent, potassium carbonate, 
1.75 c.c. of 1 per cent, oxalic acid, and 0.83 c.c. of 1 to 40 formalin 
(37 per cent. CH 2 O) or equivalent amount of 8.07 mg. of CHoO 
per liter. Mix thoroughly, cover with a watch-glass, turn the burner 
on full and heat with occasional stirring to between 80° and 85°. 
Then reduce the flame enough to keep the temperature constant. 
The wire gauze supporting the beaker should be covered with a sheet 
of asbestos cardboard to prevent local reduction on that portion 
of the beaker directly over the flame. The solution will slowly 
develop through a series of colors substantially as given below, 
though some of the shades are much more transient than others. 
The associated temperatures are merely tjq^ical and were recorded 
for a development which lasted about an hour.® 

When the solution reaches its maximiun depth of color a remark- 
able lightening and change of color occurs within the space of a 
few seconds, and until this rebound and transition of color has taken 
place the solution will be worthless for clinical purposes. After this 
point has been passed, the burner may be turned out and the solution 
allowed to cool to room temperature, although if wanted at once 
there is no objection to cooling in running water. 

If a solution is heavily clouded, pour it out and examine the flask 
for spots and streaks of reduced gold transmitting green, blue or 
violet light. If noticeablj'' present, add a little aqua regia, cover 
with a watch-glass and warm for a few minutes. Then rinse 
thoroughly and repeat the experiment. A clear colloidal gold solu- 
tion leaves a clean container. 

If the solutions still continue to be turbid and show a strong 
brownish fluorescence a series of 6 liters should be made with 
amounts of formaldehyde, decreasing and increasing by 0.05 c.c. 
from that originally used, and notice taken in which direction 


® Kaplan observed that the color change comes gradually as a rule in good colloidal 
gold solutions; Ztschr. f. d. gcs. Neurol, u. Psychiat., 1915, x.wii, 24G. 


Color. Tempomture. 

Faint blue green 65° 

Pale blue green 74° 

Pale bluish lavender 78 

Bluish lavender 79 

Pinkish lavender SO 

Bluish pink 82° 

Pale pink S3 ° 

Pink S4° 

Deep pink S-1 

Violet rod S4° 

Bluish rod S3^ 

Deep bluish red S3^ 

Deep ruby red _ S3^ 

Dark ruby red (-violet red in test-tube or pipette) S3 

Rebound or color transition S3^ 

Orange red (orange pink in test-tube or pipette) S3 


s Seven volumes of concentrated hydrochloric acid in tvo volume.-; of concentrated 
nitric acid. 
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improvement occurs. We have observed that too little formaldehyde 
will cause cloudiness as well as too much. 

It is perhaps advisable to keep the solution in the dark, but it is 
not necessary to keep it cold, and so far as we know the solution once 
made will keep indefinitely, certainly for several months. Contrary 
to the generally accepted requirement a slight broumish surface- 
dispersion was found to make no difference in the practical applica- 
tion of the colloidal gold. The practice of Kafka“ of rejecting all 
solutions which are tinged blue may be adopted, and it may also be 
stated for the guidance of those making colloidal gold that the correct 
color is duplicated almost exactly (in a test-tube comparison) by a 
solution of 5 c.c. of 20 per cent, by weight of cobaltous nitrate 
(Co(N 03 ) 2 . 6 H 20 ) plus 0.3 c.c. of 0.25 per cent., potassium bichro- 
mate (KoCroO;) solution, plus 10 c.c. of water.^^ 

A certain amount of black sediment often accumulates on the 
bottom of the colloidal gold solution, but this does not impair its 
usefulness. 

The procedure given above applies to the preparation of 1 liter 
of colloidal gold at a time, and it is not advisable to experiment with 
quantities greater or less than that amoimt until some experience 
has been gained. 

None of the solutions prepared by this method were of the pro- 
tected type, and all of them gave tjqjical cun^es not only with general 
paresis but with lues, tabes, and meningitis. No attention was paid 
to the question as to whether the final solution was neutral or not, 
but 5 c.c. of every solution prepared was completely precipitated in 
one hour by 1.7 c.c. of 1 per cent, sodium chloride, and no change 
of color whatever could be detected with normal spinal fluids. 

In an article by H. S, Hulbert'- the inherent disadvantages of 
formalin are discussed and a neat method is shovm of avoiding these 
by utilizing formaldehj^de vapor, oxalic acid being omitted, and the 
course of the reaction being guided by the color of the solution. 

The tubes used for the clinical tests were heavy glass, lipless test- 
tubes, measuring^ in. to f in. x 6 in. They are not readily broken 
in washing, and the point of the 1 c.c. pipette may safelj' be pressed 
against the bottom of the tube in order to avoid air bubbles and 
danger of sphial fluid being carried into the mouth of the operator. 
After using they are rinsed in tap water and immersed overnight m 
a 1 to 10 dilution of aqua regia. This effectually dissolves any 
precipitated gold which may be sticking to the glass, and which it is 
difficult othervdse to remove. 


Kafka; Deutsch. med. 'Wchnsclir., 1913, xsxjx, 1874. Tiprmanent 

It is the intention to publish later the composition of a c P similar to 
standard coUoidal gold color scale blended from morgamc 

the above, and based upon the colors observed patho ^ ‘ gj^te Med. 

« Technical improvement in Lange's coUoidal gold test, Jour. Michigan State Meo 

Soc., January, 1916. 
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The 1 c.c. pipettes should be graduated to the tip, otlieru'ise two 
measuring points must be determined and time lost b.y returning the 
amount in excess of 1 c.c. to the preceding tube. It is well to see, too, 
that there is a wide margin between the 1 c.c. mark and the top of the 
pipette. 

Although in the usual technic the concentration of the spinal 
fluid in the tenth tube is 1 to 5120, the ratio of the total volume to the 
volume of the colloidal gold employed is higher than in the other 
tubes, unless 1 c.c. is removed from the tenth tube and rejected. This 
point is not clearly brought out in the descriptions of the technic 
which have come under om‘ notice, with the result that the curves 
obtained before making this correction had an upward “kick” at 
their ends which was rather misleading. 

Conclusions. 1, That colloidal gold solutions which conform 
to every clinical requirement (differential paretic, luetic, tabetic, 
meningitic, and normal curves) may be made with comparative ease. 

2. That it is quite unnecessary to use other than ordinary distilled 
water from any convenient laboratory still. 

3. That nothing is to be gained by elaborate precautions in 
cleaning the glassware used, and' that apparatus washed with soaj) 
and water, rinsed in tap water, and hung up to dry lias been found 
entirely satisfactory. 

4. That the reagents used may all be introduced at the beginning 
of the experiment, and temperatures other than the final one dis- 
regarded. 

5. That providing sufficient oxalic acid is jiresent the only 
critical points involved are the amount of formaldehyde usefl,’’’ 
and the passing of the color transition point at which the solution 
lightens and becomes orange red. 

6. That solutions so prepared were of the proper color and trans- 
parency and precipitated properly with a dilute electrolyte. 

7. That if a thick layer of the solution is transparent, and of the 
proper color, a certain amount of surface dispersion is no bar to its 
usefulness. 


THE PRESENT STATUS OF HODGKIN'S DISEASE.’ 

By Arthur F. Beifeld, i\J.D., 

cniCAr.o. 

The past five years have witnessed a wa\'e of renewed interest 
in the subject of Hodgkin’s disease. Inasmuch as the crest of this 
wave seems to have been reached, and possibly passed, it is perbajis 

“This is in the vicinity of 17 ver evnt. of that reconiinc'iuii'd by .^iill'‘r. Unt.!;. 
Ilammors and FcKon. 

' Read before the Chicago Society of Internal Medicine. 
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timely to_ review^ certain of the more important studies devoted to 
the condition with the view of determining, if possible, what of 
permanent value has been added to our knowledge. 

Pathological Classification. Though Morgagni was the first 
to describe the clinical picture of tliis disease, the name of Hodgkin, 
who wrote On Some Morbid Appearances of the Absorbent Glands and 
Spleen," is generally associated with the condition. As is commonly 
the case with first descriptions, Hodgkin’s report included a variety 
of processes which today we Imow conclusively to belong elsewhere. 
For example, he grouped under a common heading not only cases 
of Hodgldn’s disease in the strict sense, but also syphilitic and 
scrofulous tumors of the lymph nodes, metastatic carcinoma of the 
nodes, and still other conditions quite different pathologically from 
malignant granuloma. 

Colmlieim, some thirty years later (1865), introduced the term 
pseudoleukemia as a fit one to portray the principal objective 
clinical feature of the same ill-defined group of diseases. In the 
light of our present considerably increased knowledge of the leu- 
kemias we can say, without fear of contradiction, that the name 
pseudoleukemia, whether applied to the motley group of diseases 
embraced by Hodgldn’s report, or applied only to the well-demar- 
cated condition called malignant, or infectious, granuloma, is a 
thoroughly imsatisfactory one, and should be reserved for the 
aleukemic leukemias of Turk,® with characteristic leukemic liisto- 
logical changes in the lymphatic tissues of the body, but unasso- 
ciated with a leukemic blood picture. 

The recognition of the true nature of Hodgkin’s disease — using 
the term in the strict sense — ^as a granulomatous process with a 
fairly constant histological picture is a matter of scarcely more 
than fifteen years, and is associated with the studies of Stern- 
berg,^ Dorothy Reed,® hlcCallmn,® Longcope^ and others. We 
refer at this point not to the recognition of the particular form of 
the infection present, but in a general way to the fact that certain 
of the many conditions hitherto gathered under the inclusive cap- 
tion of Hodgkin’s disease were of the natiue of granulomas and 
to be separated from the true leukemias, from sarcoma, from 
tuberculosis in its usual manifestations, and from syphilis. _ _ 

As to terminology, we may conclude that we are justified m 
applying the term pseudoleukemia to the condition we are disci^^^ 
ing only insofar as we imply that there exists a group of morbid 


2 Medico-Chirurg. Trans., 1832. » Wien. klm. Wchnschr 1903. 

< Ztschr. f. Heilk., 1898, xix, 21; Centralbl. I. d. Grenzgeb. 2* 

ii, 641; also in Lubarsch-Ostertag, Ergeb. d. aUg. Path., etc., 1903 (1905), ix. Par , 
360. 

® Johns Hopkins Hosp. Reports, 1902, x, 133. 

« Tr. Assn. Am. Phys., 1902, sxii, 350. . ^ . 

’ Bull. Ayer CUn. Lab., 1903-4; ibid., 1906, 86; ibid., 190/, 18; also m Osier and 

McCrae's System of Medicine, 2d edition, 1915, vi, 755. 
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processes of quite different etiology and microscopic cliaracteris- 
tics, having in common merely the chief objective clinical feature 
of lymphoid leukemia, namely, the more or less generalized enlarge- 
ment of the lymph nodes, Hodgldn’s disease is a distinctly pref- 
erable term, and is acceptable when employed in the restricted 
sense of malignant or, better, infectious granuloma. With our 
tendency to slight the historical in medicine it is as well to pre- 
serve, so far as possible, in our nomenclature the names of historical 
significance. 

The clarification of the subject of Hodgkin’s disease began, 
therefore, with the separation of the granulomatous members of 
the larger group from the lymphocytomatous, f, e., the leukemias 
and the lymphosarcomatoses. The next period, and this includes 
the present, has concerned itself with investigations into the charac- 
ter of the underlying infectious process. We may consider this 
phase of the subject under two heads: (1) the relation of Hodgkin’s 
disease to tuberculosis, and (2) the position of the so-called 
Corynebacterium granulomatis maligni in the etiology of the disease, 

Hodgkin’s Disease and Tuberculosis, Since the publication 
of studies by Sternberg, in 1898, 1899 and 1905,® in which he 
describes a peculiar form of tuberculosis of the lymph nodes, many 
conflicting reports have appeared bearing upon the relationship 
of Hodgkin’s disease to tuberculosis. The histological picture of 
the Sternberg cases differs in no important detail from that which 
we are accustomed to regard as characteristic of malignant granu- 
loma, as portrayed by Dorothy Reed,® Longcope'“ and others. Yet, 
whereas Sternberg was able in 15 out of 18 cases to establish a 
tuberculous etiology either by direct staining of the affected nodes 
or by animal inoculation, Reed, Warnecke,“ Yamasald‘® and others 
were uniformly unsuccessful in proving such an association. 

Sternberg believed the assumption of a tuberculous etiology to 
be strengthened by the fact that in certain of his cases tubercu- 
losis existed elsewhere in the body, and that in still other cases 
typical tubercles were present in the same nodes showing the 
peculiar granulomatous tissue. To account for the latter on a 
tuberculous basis, Paltauf^® assumed an infection vdth an atten- 
uated bacillus, and Benda^^ one witli the toxins of the tubercle. 
More recently, however, observers generally have inclined to the 
belief that the tuberculous process in the granulomatous nodes was 
either an associated or a superimposed infection and unrelated to 
the malignant granuloma. 

A new^ trend was given to work along these lines when Fraenkel 

» Loc. cit. ’ Loc. cit. Iaic. rit. 

» Mitth. a. d. Greiizgcb. d. Med. u. Cliir., 1905, xiv, 275. 

« Ztschr. f. Heilk., 1901, xxv, 209. 

“ Ergeb. d. allg. Path. u. pathol. Anat., 1S90, Hi. 052; .also in .Mra-ekV JIandb. <1. 
Hautkrankli., 1909, iv. Part 2, GSl. 

Verhandl. d. Dcutsch. pathol. Gesells., 1901, vii, 12.3. 
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and ]Mucli,’5 and in confirmation many others, isolated from lymph 
nodes showing the characteristic histological picture of infectious 
granuloma a granular, Gram-positive, antiformin but not acid- 
fast rod, which when injected into animals in the form of glandular 
emulsions produced in them tj'pical tuberculous lesions. They 
called this organism, therefore, a granular form of the tubercle 
bacillus and believed it responsible for the peculiar histological 
pictiue of Sternberg. 

In view of the recent bacterial studies devoted to Hodgkin’s 
disease it would seem uncalled for, perhaps, to dwell at such length 
upon the role of the tubercle bacillus in tlie etiologj^ of the condi- 
tion. The matter caimot be entirely disregarded, however, (1) 
because the etiological association of any other Imown mycotic 
agent is still an open question, and (2) because careful workers are 
not wanting who continue to emphasize the relationship of the 
process to tuberculosis. Among others maj' be mentioned Steiger,'® 
who, in 1914, published from the Eicldiorst clinic a comprehensive 
clinical and experimental study in which he came to the not 
entirel3'’ novel conclusion that Hodgkin’s disease was due to the 
bacillus of bovine tuberculosis. He apparentlj’- demonstrated, among 
other tilings, that patients with the disease who showed no response 
to any of the human tuberculin tests did react positively to the 
von Pirquet and Calmette tests when material from the bovine 
organism was used; and by employing glandular emulsions 
assumed to contain this organism, he reported that he was able 
to reproduce the tj^pical granulation tissue in rabbits. It is possible 
that Steiger's results may be adduced in explanation of certain of 
the negative reactions in Hodgkin’s disease obtained by observers 
who based their conclusions solely on tlie use of tuberculin from 
the human bacillus. This reasoning would not apply to negative 
inoculations tests in the guinea-pig, which, unlike the rabbit, is 
equally susceptible to the human and bovine organism. 

To attempt to draw conclusions from these conflicting data 
bearing on the role of tuberculosis in the causation of Hodgkin s 
disease seems at present ill-advised, unless it be assumed,^ as sug- 
gested by some, that the typical granuloma of the disease is not of 
uniform etiologj^, but maj’- be caused, on the one band, by organ- 
isms still undiscovered, and, on the other, by the tubercle bacillus 
in one of the various forms already mentioned. 

The Position op the So-caxeed Coetnebactemum GRi*^-U' 
LOMATIS jMaEIGNI IN THE EtIOLOGX OF HoDGKIN’S DISEASE. A he 
history of the association of the pleomorpWc, non-acid, but anti- 
formin-fast organism, variously called a diphtheroid bacillus, tie 


‘s Munchen. med. Wchnschr. (abstract), 1910, No. 10, lO.So; ^ ’ ‘qjo’ 
085; Ztsehr. f. Hyg., 1910, Ixvii, 159. Fraenkel: Deutsch. med. Wchnschr., • -- 

No. 14, 637. 

's Ztsehr. f. klin. Med., 1914, Ixxix, 452. 
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Coryiiebaeterium granulomatis maligni, and by the less conser- 
vative Bacterium hodgkini, from the first description b}^ Fraenkel 
and Muchi'^ to the later ones of de Negri and hlieremet/® Bunting 
and Yates/'’ Billings and Rosenow^o and others, is too recent to 
require recapitulation. The opinion of Fraenkel and hduch as to 
the tuberculous character of this organism has already been alluded 
to. In this particular they differ from the great majority of later 
observers. Of tlie latter, Bunting and Yates have gone furthest in 
emphasizing the specific etiological character of this diphtheroid 
bacillus in Hodgkin's disease. For a time, indeed, their enthusiasm 
seemed well-founded, what with the occurrence of the organism, 
in one form or another, in practically all of their cases, their ability 
to obtain it in pure culture and then’ apparent success in trans- 
ferring the disease in characteristic form to the rhesus monkey. 

Since attention was first directed to this diphtheroid bacillus its 
presence in the granulomatous tissue .has been amply verified. 
Positive reports far outnumber negative. Bunting and Yates, we 
believe, have demonstrated it in every one of tlieir cases; vhile 
Billings^’ has recently reported that it was found in 40 out of 42 
of liis series. 

This striking regularity of occurrence was at first naturally 
looked upon as very strong evidence of the specific etiological role 
of the diphtheroid bacillus. Recently, however, studies have accu- 
mulated which seem to take from this point much of its ai)i)arent 
weight. The following considerations merit special emphasis: 

1. A diphtheroid organism has been found in a number of condi- 
tions seemingly unrelated to Hodgkin’s disease. Steele,-- and also 
Simon and Judd,^^ isolated the bacillus from tlie l.^mph nodes of 
lymphoid leukemia; Rosenow^^ has found it in arthritis deformans 
and in goiter, and Bunting-^ in chronic leukemia, Ijanphosarcoma, 
chloroma, Banti’s disease, etc. In a case of von Recklinghausen’s 
disease reported by Charles Elliott and the writer'’'’ the diphtheroid 
organism was apparently present in some of the subcutaneous 
nodules. It would appear that Bunting and Yates-' have receded 
materially from their original emphatic stand relative to the specific 
nature of this bacillus in conceding that it is found in a number of 
conditions other than Hodgkin’s disease. 'Phey assuredly do not 

'"Loc. eit. Ccntnilbl. f. Bakt., oric., lOl.S. Ixviii, 202. 

'S' Arcli. Int. Med., 1913, xii, 230; .lour. Am. Med. Assn., lOKj, Ixi, 1503; ibid., 
1014, Ixii, 51G; Bull. .lolms Hopkins Hosp., 101 1, xxv, 177. 

.lour. Am. Med. Assn., 1913, Ixi, 2122. 

Quoted from an ab.slract of the Tr. Assn. .^m. Pliys. (19IG), in Jf)\ir. Am. Med. 
As.sn.. 1010, Ixvi. 20.31. 

-- Bo.ston Med. and SiirK. .Tour., 1911, elxx, 12.3. 

"".four. Am. Med. Assn., 191.5, l.xiv, 20, 1630. 

Ibid., 1011, Ixiii, 003. 

Bull. .Tohns Hopkins Hasp., 1015, xxvi, 179, 370. 

Jour. Am. Med. xV.«sn., 1014, Ixiii, 135S. 
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strengthen their position by maintaining that those diseases in 
\\liicli tliG b&cillus lias bGcn found ^iGukGuua^ lymphosarcoina,, 
genetically related because the same organism may be 
common to all. Finally, as pointed out by Bloomfield, a diph- 
theroid bacillus may be present in lymph nodes which are appar- 
ently in normal condition. 

.2. In addition to the diphtheroid bacillus, other organisms are 
not infrequently^ found in Hodgkin’s gland. Thus Eosenow,^^ 
while able to cultivate the diphtheroid bacillus from all of 40 cases, 
found in 17 of these cases a staphylococcus, in 7 the Streptococcus 
^^ridans, in 14 an organism resembling Bacillus welchii, and in 6 
Gram-negative bacilli. The coexistence of the diphtheroid bacillus 
and the tubercle bacillus has already been commented upon. 

3. Immunological studies have cast serious doubt upon the 
specific character of the organism in question. 01itsky,5“ and more 
recently Moore,®^ were able to obtain what appeared to be satis- 
factorj'^ antigens in their work, and yet in only one of their cases, 
this being one of Moore’s series with syphilis in addition, did they 
observe fixation of complement. Nor, in the process of active 
immunization with these organisms, did Moore obtain an increase 
in the specific agglutinative power of his patients’ sera. These 
findings, while not conclusive, are highly 'suggestive, for with a 
satisfactory antigen one may look for the fixation of complement if 
the antigen be specific. 

4. The cultural studies of Bloomfield;®* Bloomfield, in a mixed 
series of cases, some mth practically normal Ijmph nodes, others 
with a distinct pathology, isolated 29 difi'erent strains of orgam’sms. 
More positive cultures were obtained from diseased than from rela- 
tively normal glands. No correlation was evident between a given 
organism and a specific tissue change. The relative avascularity 
of the lymph-glandular tissue possibly predisposes to the locah’za- 
tion of microorganisms, some of which may be traced to contiguous 
infections while others are saprophytic and correspond to the flora 
of the body surfaces. Belonging to the latter class is the pseudo- 
diphtheria bacillus, which would account for its occasional pres- 
ence in normal glands and its frequent or, as the case 'may be, 
regular occurrence in pathological tissues which favor its growth. 

As to the conveyance of the disease to animals, reports are not 
entirely in accord. Bunting and Yates have stated that it n as 
possible to reproduce the disease in typical form in the mqnkej, 
regularly, provided the organism injected was not too vindent an 
the injections not too frequent to cause the early death o _ e 
animal. Moore,®® on the contrarj^ was unable to produce a lesion 
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resembling that of Hodgkin’s disease in his work. Rhea and Fal- 
coner^^ had obtained no results in the conveyance of the disease 
to a monliey up to the time their paper was published, and no 
further report, so far as we know, has come from them. Lanford,^ 
using the guinea-pig, was lil<ewise unsuccessful. And, finally, the 
entire matter is further obscured by the work of Steiger,^® already 
referred to, in which by means of the bacillus of bovine tubercu- 
losis, he produced the granuloma in the rabbit. 

Though the question of the relation of the diphtheroid organism 
cannot be called a settled matter, the evidence against its being 
the specific cause of Hodgldn’s disease is constantly increasing, so 
that we are perhaps not premature in concluding that little of the 
original contention of Bunting and Yates has stood the test of recent 
studies. 

Of less importance than the foregoing matters, but perhaps wor- 
thy of mention at this time because of the emphasis laid upon it by 
some, is the subject of the blood pictui-e in Hodgkin’s disease. The 
extreme position here, as in the case of the diphtheroid organism, 
has been taken by Bunting and Yates. The former” has main- 
tained that he was able to make a highly probable diagnosis of the 
condition merely by the examination of the blood smear, the most 
characteristic feature, according to him, being, as is well Icnown, a 
relative, and, as a rule, also absolute increase in the large mono- 
nuclear and transitional cells. Bunting’s data indicate that such 
an increase is present throughout the course of the disease, as a 
rule, but we believe that special emphasis has been laid upon the 
mononuclear increase in the early stages. The other suggestive 
findings, according to Bunting, are the increase in the number of 
blood platelets, many of which are abnormally large, and the 
presence of detached pseudopodia of megalokaryocj'tes. Bunting 
is in accord with observers in general v'ith respect to the other 
characteristics of the leulrocytic blood picture, namely, a practi- 
cally normal white cell count — or, possibly a sliglit leukopenia or 
a slight leukocytosis — in the early stages of the disease, and a 
variably high leukocytosis of the poljmuclear tjqie with a marlccd 
and progressive diminution of the lymphocytes in the advanced 
stages. An eosinophilia, in addition, may be present. 

In the literature subsequent to the appearance of Bunting’s 
articles on this subject we have been able to find only the most 
meager reference to the matter of blood platelets and megalokaryo- 
C5h;ic pseudopodia. As to the increase in the large mononuclear 
and transitional cells there seems to exist a considerable difier- 
ence of opinion. Steiger reports a relative Ijunphocs-tosis in the 
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early phases of the disease, a marked polynuclear leukocytosis in 
the most active middle period, and a progressive diminution of the 
lympliocytes as fibrosis advances. Billings and Bosenow speak of 
a moderate leukopenia with a relative increase of the small mono- 
nuelear eells in some of the afebrile patients and of a leukocytosis 
with the usual leukocjdic formula in most of the febrile patients. 
IMoore'*® found in an inoculated monkey an average large mono- 
nuclear count of 4.79 per cent, as against a percentage of 10.73 
per cent, as recorded by Bunting and Yates in their animal work. 
Naegeli®^ and others, on the contrary, regard an increase in these 
cells as of frequent occurrence in Hodgkin’s disease. 

Thus in this matter, as in tlie majority of the other subjects we 
have considered, there is no unanimity of opinion. However, we 
believe that hematological studies warrant the following conclusions 
regarding these cells; 

An increase, when present, does not point to a specific reaction 
of the Hodgkin process upon the structures of 'the l3Tnph nodes, 
because the great preponderance of evidence goes to show that the 
large mononuclears arise not in the germinal centers of the Ijunph 
glands, as is maintained by some, but are products of the myeloid 
system.'*'* Neither in Hodgkin’s disease nor in any other condition 
do these cells run parallel to the IjTnphocjdes. On the contrary, 
it has been amply shovm that they increase and decline in number, 
pari passu, with the other cells of the granular system. In the 
second place, Hodgkin’s disease is not the only condition producing 
destructive changes in Ijnnph nodes which is associated with an 
increase in the cells in question. A similar increase is seen not 
infrequently in tuberculosis and in metastatic carcinoma of the 
lymph nodes, for example. It would appear, therefore, that the 
percentage increase in the large mononuclears and transitionals is 
rather a bone-marrow tlian a Ijunph-node reaction, and has.the same 
significance in Hodgkin’s disease as does the increase in the pol}^- 
nuclear neutrophiles, the eosinophilia, and the presence of occa- 
sional myelocytes, namely, the bone marrow response to infections 
in general. 

A final word as to treatment. In a process of this kind, which is 
in all likelihood of an infectious natm-e, progress in treatment may 
be expected to go hand in hand mth an increased knowledge of die 
character of the infectious agent. Our early hopes in vaccine 
therapy have declined with our increasing doubt of the specificity 
of the so-called Corjmebacterium hodgkini; and, although we still 
hear of cases which derive apparent benefit from vaccines, ue 
believe that this method of treatment is gradually falling into dis- 
use. Surgical intervention offers hope in no greater degree, perhaps. 


39 Blutkrankh. und Blutdiagnostik, 2d edition (1912), 18/. 
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tlia-n ill malignancy, namelj’', insofar as the affected tissues can lie 
removed comjiletelj', ivliicli is rarely possible. If the Ifoflgkin 
process can be conclusively linked ivith a definite source of infec- 
tion, and that source he eradicated before the disease has made 
too great progress, a cure may perhaps be hoped for. IMeainvhile 
we must content ourselves with our earlier methods, namely, arsenic, 
the roentgen rays, and possibly radium. 


ASTHMA CONSIDERED IN ITS RELATIONSHIP TO THE 
VEGETATIVE NERVOUS SYSTEM. ^ 

By Francis M. Pottenger, A.M., M.D., LL.D,, 

MONROVIA, CALIFORNIA. 


With our more extended knowledge of viscereal neurology we 
are able to form more definite ideas i-cgarding so-called I'isceral 
neuroses; and such conditions as hay fever, asthma, hypcrchlor- 
hj'^dria, and spastic constipation can now be studied from a stand- 
point which offers to help solve many of the questions regarding them 
which have heretofore been misunderstood. These various clinical 
manifestations have been heretofore classed among the diseases of 
the organ or part affected, but our newer knowledge makes it plain 
that this is a mistake. They are evidences of redex action. I'hcse 
phenomena are manifestations in different organs of the same 
syndrome, that of increased vagus stimulation, d'o make this 
clear it is only necessary to recall our physiology." 

The Vegetative or Involuntary Nervou.s Syste.m. Tl’liat 
part of the nervous system which is not under direct control of the 
will is called the vegetative or involuntary, sometimes also the 
autonomic. It supplies: 

1. The subdernial musculature (pilomotor muscles and muscles 
of sweat glands). 

2. Heart and bloodvessels. 

3. Muscles and glands of the respiratory tract. 

4. Muscles and glands of the gastro-inte.stinal tract, including 
the salivary glands, liver, and pancreas. 

5. Genital tract, 

6. Urinary tract, 

7. The ciliary body, pupil ajid lacrhnal gland. 

8. All other smooth muscle and glandular structures of the body. 

* Rc.id before the Tliirty-fourtli Annual AIcctinp of the Amcrir.Tn niiiiafolopiVnI 
and Clinic.al A.ssociation, Lakewood, N. .1. 

^PoUenper: The Vegofative Nervous System in Relation to GoiutuI Modi<it!c. 
Road at Annual Mcotinp of California State Medical Society at Cornnado, ,\jiri( 
17-19, 1917, California Stale Jour, of Med., Novemlier. 1917. 
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Throughout the entire body the principle of action and counter- 
action is evident. This we see in the flexors and extensors, in 
inspiration and expiration, and in vasoconstriction and vaso- 
dilatation. Normal function is preserved by maintaining an equilib- 
riiun between the aeting and inliibiting forces. 

The vegetative nervous system is divided into two distinct 
divisions: one origmating in the medulla, bulb, and sacral portion 
of the cord, the other in the thoracic and upper lumbar segments 
of the cord. ^ These two divisions are antagonistic to each other. 
They each give fibers to most of the important internal viscera 
and structures, including the heart, possibly some bloodvessels 
(all receive sjonpathetic fibers), bronchi, stomach, intestines, liver, 
pancreas, and genital and urinary organs. In each structure sup- 
plied by both, one produces action, the other inhibition. That 
division coming from the thoracic and upper lumbar segments of 
the cord is called the sympathetic nervous system; the other is 
called the greater mgus. The term greater vagus is applied to all 
the vegetative fibers that do not belong to the sympathetic system, 
and is named for the tenth cranial nerve, which is the most extensive 
nerve in its distribution of the division. It comprises the vegetative 
fibers in the third, seventh, ninth, and tenth cranial and those in the 
pelvic nerve. "When these two divisions of the vegetative nervous 
system are in normal tone, normal physiological action takes place; 
but when one is overstimulated the equilibrium is destroyed and 
pathological action results. 

Antagonistic Action of the Sympathetic and Greater 
Vagus Divisions of the Vegetative System. The antagonism 
of these two systems shows in the following maimer in a few of the 
more important structures of the body. 

Eye. Sympathetic dilates pupU and contracts Mullerian muscle, 
greater vagus contracts ciliary body and pupil and increases lacri- 
mation. 

Salivary Glands. Sympathetic decreases secretion; greater vagus 
increases secretion. 

Stomach. Sympathetic decreases motility and secretion, includ- 
ing hydrochloric acid; greater vagus increases motility and secre- 
tion, including hydrochloric acid. 

Intestines. Sympathetic decreases secretion and motility; greater 
vagus increases secretion and motility. 

Liver and Pancreas. Sympathetic decreases secretion; greater 

vagus increases secretion. _ , 

Nose and Accessory Sinuses. Sympathetic constricts vessels, 
decreases sensibility and decreases secretion; greater vagus dilates 
vessels, increases sensibility and increases secretion. 

Bronchi. Sympathetic relaxes muscle tone and decreases secr^ 
tion; greater vagus causes spasm of bronchial musculature an 
increases secretion. 
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Heart. Sympathetic increases rapidity of action; greater vagus 
slows. 

Bloodvessels. Sympatheticcauses vasoconstriction; greater vagus 
in some parts causes vasodilatation. 

Blood-forming Organs. \^dule it is not possible to be definite 
in this matter, yet it has been noticed that conditions which cause 
increased sympathetic stimulation are accompanied by leuko- 
cytosis, with the increase largely in the number of neutrophiles; 
while those conditions which cause increased stimulation of the 
greater vagus are accompanied by increased lymphoc3d;osis, eosino- 
philia and decreased coagulability of the blood. 

Asthma a Part of the Syndrome of Increased Greater 
Vagus Stimulation. With these physiological considerations it is 
evident that the symptoms of asthma belong to a group which 
results when the greater vagus is overstimulated. The principal 
symptoms of asthma are dyspnea and cough. These are due to an 
increased secretion in the glands of the bronchial mucous membrane 
and a spasm of the bronchial musculature. Emphysema is also an 
accompaniment in many cases. There is also commonly an increase 
in eosinophiles in the sputum. This picture is clearly that of over- 
stimulation of the vagus. 

The rapid heart is due to sympathetic stimulation and shows how 
Natm-e in her effort to preserve the indi^ddual provides that the 
essential body functions be carried on. In astluna we would expect 
the heart to be slower than normal if the same vagus stimulation 
extended to the cardiac vagus, but if it did, life would be endangered 
by failure of oxygenation; so, as diminished oxygenation results in 
acid retention, the vasomotor center in the brain is stimulated and 
vasoconstriction with increased rapidity of heart beat takes place 
and a partial equilibrium is maintained. VTiile oxygenation may 
not be fully carried on, in fact rarely is, yet a degree which is suffi- 
cient to meet the immediate necessities is usually established and 
maintained until the emergency is passed. 

Medical literature is filled with speculation regarding the cause of 
asthma. Many have thought that the associated bronchitis must 
be the cause. This idea has been strengthened by the fact that the 
secretion lessens as the spasm lessens. This may be explained, how- 
ever, by the fact that both spasm and increased secretion arc results 
of vagus stimulation. We are not in a position to say, however, that 
the presence of the secretion on the mucous surface does not further 
irritate the vagus endings and prolong the attack. This is possible. 
It is also possible that vagus stimulation might call forth a different 
response in the muscle fibers and the secretory glands according to 
the strength or other characteristics of the stimulation. The one 
fact that is of prime importance in understanding the nature of 
asthma is that the essential conditions, bronchial spasm, increased 
bronchial secretion and cough (dyspnea and emphysema being 
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results), likewise the increase of eosinophiles in the sputum, are 
conditions which are met when the equilibrium in the vegetative 
nervous system is disturbed in such a manner that vagus tonus 
predominates. 

_ There are also, doubtless, changes in the glands of internal secre- 
tions which result from this disturbed equilibrium. What they are 
and whether they are within normal limits of variation we do not 
know, but must leave for'further studj’'. 

That vagus stimulation is the factor -which is accountable for 
the symptoms -cannot be doubted. This is the reason why atropin 
and adrenalin are the remedies of greatest value for relieving the 
asthmatic attack. Atropin depresses the action of the vagus, and if 
it could be given in doses sufficiently large would undoubtedly 
relieve asthma; but its drying effect on the secretions is so marked 
that doses Avhich are required for the relaxation of the bronchial 
spasm cause too great discomfort. 

Adrenalin opposes the action of the vagus by producing the same 
effect in the tissues as v’ould result from central stimulation of the 
syrapathetics. I have listened through the stethoscope to a severe 
attack of asthma accompanied by many squeaks and rales, and 
note it disappear and the breathing become smooth and almost 
free from asthmatic signs within three minutes after the injection 
of 20 minims of a 1 to 1000 solution of adrenalin. 

Another observation which tends to show definitely that asthma 
is due to A'^agus stimulation is the manner in which asthma is at times 
influenced by toxemia. Toxins cause an increased tonus in the 
sympathetic system.® SeAmral patients aa'Iio have come under my 
care haA'e been relieA^ed of asthmatic attacks by intercurrent infec- 
tions — one by a tonsillitis, another by tuberculous toxemia, and a 
third by a pneumonia. These I have discussed more fully elseAi'here.^ 
Whether a case Avill be relieA'-ed by atropin, adrenalin, or by such 
intercurrent toxemias as Just mentioned depends upon AA'hether or 
not the sum total of the sj-mpathetic stimulation or the depressing 
action as produced by atropin is able to counteract and inhibit the 
increased vagus tonus. 

Causes of Increased Tonus in the Puljionaky Vagus. 1' ago- 
fonic Visjmsiiion. The first fact bearing on this point is the one 
Avhich has been emphasized in vague terms for many years, without 
any definite conception of its meaning, namely, that there is a 
certain inherited nerAmus basis back of asthma. Studies in visceral 
neurolog}^ show what this is. Eppinger and Hess® haA'^e particularly 
A'isualized this condition under the term "Amgotonia. ulnJe 
equilibrium is maintained in the structures supplied by the vege- 
tatiAm system by the tonus in the sjmpathetic nerves equal- 


3 Pottenger: The Syndrome of Toxemia, Jour. Am. Med. Assn., January 8, lOlG. 
* Pottenger; Clinical Tuberculosis, C. V. Mosby Co., SC Loius, 191/. 

3 Vagotonia, English Trans. Nervous and Mental Disease Pub. Co., iJm. 
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ling the tonus in the greater vagus there are many individuals 
in whom the balance is slightly or markedly on the vagus side. 
If not already on tliat side it may be thrown to it by any 
extra irritation of the nerve centers by which their threshold of 
response is lowered. This often follows overwork, disease, worry 
discontent, and other depressive emotions and the neurasthenic and 
psychasthenic states. While nerve equilibrium maj'’ be maintained 
under ordinary, favorable states it is quickly destroyed by con- 
ditions which produce harmful stimulation of the nerve centers. 
A vagotonic may not show the complete syndrome of vagotonia. 
Only one or a few structures maj' show the influence of over- 
stimulation, Thus one patient may have increased irritability of the 
lacrimal glands and nasal mucous membrane and show hay fever; 
another of the bronchi and sufi'er from asthma; while still others 
may show the symptoms most marked in the gastro-intestinal tract 
and suffer from hyperchlorhydria, spastic constipation, and intestinal 
stasis. 

We conceive that a patient who is distinctly vagotonic might 
have not only a widespread predominance of ^^agus stimulation but 
also increased tonus, the expression of which is limited to one or 
more branches of the greater vagus. IWien limited to the pulmonary 
branches asthma results. It is not beyond conception that asthma 
might exist because of a speciallj’^ low threshold of response in the 
cells which give origin to the pulmonary branches of the greater 
vagus in an individual who is decidedly vagotonic. Under these 
conditions a much less stimulus is adequate than under cojiditions 
of normal nerve tonus. In spite of this assumption, however, I am 
convinced that when the etiology is carefully worked out that wc 
shall find that either peripheral irritation of the j)uImonar\- vagus 
endings or reflex stimulation from irritants affecting filaments of the 
greater vagus in other internal viscera will be found to be the pre- 
dominant factors which increase the already existing predominant 
vagus tonus. 

It has long been suppo.sed that the gastro-intestinal canal is 
specially liable to be the source of refle.\es which cause' asthma. 
Bearing on this point I should call attention to the fact that embryo- 
logicaliy the lungs arc formed from a diverticulum from the inte.stine. 
This fact makes the respiratory and digestive tracts closely associaP'il 
in their innervation. In my study of pulmonary tuberculosis I have 
found this fact very evident. The inflammation in the lung ai)i)ar- 
ently causes reflex stimulation in the gastric and intestinal branches 
of the vagus more regularly than in any other structures outside of 
the respiratory tract. 

Let us now turn our attention more particularly to the study of 
those factors which might either directly or reflexly cnu<^e increa.^ed 
pulmonary vagus stimulation and precipitate the s\ ndrome recog- 
nized in asthma. 
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Causes Acting Directly on the Pulmonary Vagus. It seems to me 
that it is probable that the condition of the atmospheric air is a 
factor in the production of asthma. Observation of a number of 
asthmatics at the same tune (in Southern California) has shown me 
that while all will not suffer attacks at the same time, yet several 
will; and further, that the attacks seem to be precipitated by changes 
in weather. The factors in the atmosphere which seem to he potent 
in producing the attacks are apparently more active during changes 
from normal humidity to increased dr5mess or increased dampness. 
It would seem that the musculature and mucous membrane of the 
bronchi are not able to adjust themselves readily to the changes and 
that irritation results. Fog at times is suflScient to produce the 
adequate stimulus for an attack. Those who have leaned toward 
tlie theory that asthma is due to bronchitis have explained the 
attacks following foggy and damp weather as being due to an 
increased bronchitis. 

It may be that dust and other irritants in tlie atmosphere are 
also factors in some cases. The action of all of these factors may 
be either direct on tlie pulmonary vagus, or, what seems more 
reasonable, upon the nerve endings in the upper air passage and 
larger bronchi, the astlima being a result of the reflex. 

Astlima, now and then, seems to be due to direct irritation of the 
pulmonary vagus from conditions vathin the thorax. I have seen 
attacks follow rapidly forming fibrosis in tuberculosis, either vith 
or vathout marked shifting of the diaphragm. It seemed that the 
direct irritation of the vagus endings in the lung was most probably 
the determining factor, yet we cannot exclude the possibility of 
protein irritation resulting from the change in the pulmonary tissue. 

Catises of Reflex Stimulation of the Pulmonary Vagus from Other 
Viscera. Irritations which occur in the upper air passages have just 
been mentioned, but there are many sources of reflexes which may 
cause increased tonus in the pulmonary vagus. 

Asthma sometimes accompanies hay fever. In this case it would 
seem that what irritates the nerve endings of the upper air passages 
locally stimulates the pulmonary vagus reflexly. 

Deflected septum, pressure, polypi, and sinus infections at times 
cause asthma. The. chief factor in each of these conditions seems 
to be a reflex stimulation, although in case of polypi and sinus infec- 
tions so-called protein poisoning may be a factor, as will be evident 
as our discussion proceeds. Irritation in the nose, however, may be 
a result of the same vagus stimulation as that which produces the 
asthma instead of being an exciting cause of the asthma. 

Next to the respiratory tract, for embryological reasons, as 
previously mentioned, irritation in the gastro-intestinal trac 
should be the most apt to cause reflex stimulation in the pulmonary 
vagus, and this has long been believed. Cardiac asthma is a. so 
spoken of; and we now and then see cases reported m whicn tne 
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reflex cause seemed to be in the genital or urinary tracts. The 
various neurons of the greater vagus are closely bound through the 
ascending and descending fibers in the cord, so that stimulation may 
excite reflexes in far distant organs. We know vomiting may be 
reflexly caused by ovarian and uterine irritation; why not asthma 
as well? 

Anaphylaxis. There has been a growing tendency in recent 
times to appreciate more fully than formerly that the body tissues 
often find themselves confronted with foreign substances which have 
passed through the normal protective defences. Thus foreign sub- 
stances may pass through the mucous membranes of the upper air 
passages, and undigested food may pass the protective cells of the 
intestinal mucous membranes. In the destruction of these foreign 
substances certain reactions occur. One is recognized as toxic, 
another as anaphylactic; the former expresses itself through the 
sympathetic portion of the vegetative nervous system, the latter 
through the greater vagus. These I have discussed more fully else- 
where.® 

When the substance which enters the tissues of the body is a 
foreign protein, sensitization of the body cells takes place. When the 
same protein enters again the cells are better able to destroy it 
because they are endowed with the power of producing specific 
defence. The destruction of the protein is accomplished by bio- 
chemical reaction. As a result nerve endings are irritated. \Mien 
nerve endings of the vegetative nervous system in internal viscera 
are irritated the sympathetics cause segmental reflexes through the 
sensory and motor spinal nerves, while the greater vagus filaments 
cause reflexes in other internal viscera. Protein in the process of 
being broken up circulates in the tissues and may irritate the nerve 
endings of one branch of the greater vagus more than another. 

The biochemical reactions which are associated with the par- 
enteral elaboration of foreign protein cause the sjmdromes of toxemia 
and anaphylaxis. These are closely related to reactions which 
result from the breaking doAvn and elaboration of native protein 
during inflammatory processes. Here we have foreign protein also 
in all cases of infectious inflammation. In the destruction and 
elaboration of the protein of one’s own tissues during inflammation 
the sjmdrome of toxemia is often present. The reaction wl]ich seems 
to be more particularly due to the clea-\"age and further elaboration 
of the non-toxic protein molecules expresses itself notasthes^mdrome 
of acute anaphylaxis, but, in more or less widespread vagus reflexes, 
in other organs. The sjmdrome which is recognized as anaphylaxis, 
either acute or clironic, and the symptoms indicati\-e of vagus 
stimulation which result from visceral inflammation, seem to be 

‘Pottenger: The Relationship of the Sj-ndromo of jVnaphylaxia to the Veretn* 
tivo Nervous System. Road before Americna Association of Immunologists, April, 
1917, New York Med. Jour., August IS, 1917. 
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related, but the latter, as a rule, are less acute than the former. It 
is possible that the onlj^ difl'erencc may be the greater part taken by 
the cells in defending the body against foreign protein. 

It has been my observation that patients who show increased 
tonus in the pulmonary branches of the greater vagus (astlnna) are 
prone to have increased vagus tonus in one or more other organs. 
Hay fever, hyperclilorhydria, spastic constipation, and intestinal 
stasis are commonly found in patients who suffer from asthma. 

Stud}' of astlima in relationship to the vegetative nervous system 
shows it to be, in all probability, a condition with a varied etiology. 
In closing I wish to quote my conception of asthma from one of 
my recent discussions;^ “Asthma is a disturbance in function. It 
is an increase in tonus of that portion of the greater vagus nerve 
which supplies the bonchial musculature and mucous membrane. 
Its cause may be as diverse as the irritants which may be applied 
to the nerve centers which give origin to the pulmonary fibers or to 
the peripheral nerves that are in reflex relationship with them. As 
all toxemias which are sufficiently severe may produce the toxic 
syndrome, so all irritations, either reflex or central, which produce 
sufficient stimulation of the nerve cells giving origin to the pulmo- 
nary filaments of the vagus may produce asthma.” 


* Pottongcr: Loc. cit. 



WAR MEDICINE 


CONTKIBUTOKS. 


Major Simon Flexner, M.R.C., 
U. S. A. (Director, Rockefeller Insti- 
tute). 

Dr. a. E. Taylor, U. S. Food Adminis- 
tration (Prof, of Physiological Chem- 
istry, Univ. of Penna.) . 

Assistant Surgeon-General J. W. 
Trask, U.S.P.H.S. 

Assistant Surgeon-General W. C. 
Rucker, U.S.P.H.S. 

Colonel Frederick F. Russell, M.C., 
U. S. A. 

Dr. Richard M. Pearce, National 
Research Council (Prof, of Research 
Medicine, Univ. of Penna.). 

Major E. G. Brackett, M.R.C., U. S. A. 
(Assistant Prof, of Orthopedic Surgery, 
Harvard Medical School). 

Major R. M. Yerkes, Sanitary Corps, 
U. S. A. (Prof, of Psychology, Harvard 
University). 

Surgeon M. J. Rosenau, U.S.N.R.F. 
(Prof- of Preventive Medicine and 
Hygiene, Harvard Medical School). 

Major R. Tait McKenzie, R.A.M.C. 
(Prof, of Physical Therapeutics, Univ. 
of Penna.). 

Mr. Douglas C. McMurtrie, Director 
of Red Cross Institute for Crippled 
and Disabled Men, New York. 

Dr. E. E. Southard, Director of 
Psychopatliic Department, Boston 
State Hospital. 

Major Warfield T. Long cope, 
M.R.C., U. S. A. (Prof. Practice of 
Medicine, Columbia University). 


Dr. C. V. Chapin, Superintendent of 
Health, Providence, R. I. 

Dr. Grace L. Meigs, Children’s Bureau, 
U. S. Department of Labor. 

Dr. a. N. Richards, Professor of Phar- 
macology, Univ. of Penna. 

Dr. W. H. F. Addison, Assistant Pro- 
fessor of BUstology, Univ. of Penna. 

Dr. David L. Edsall, Professor of 
Clinical Medicine, Harvard Medical 
School. 

Dr. Graham Lusk, Professor of Physi- 
ology, Cornell Medical School. 

Dr. O. H. Perry Pepper, Associate in 
Medicine, Univ. of Penna. 

Dr. W. P. Lucas, American Red Cross 
(Prof, of Pediatrics, UmV, of Cali- 
fornia). 

Major Fred H. Albee, M.R.C., Director 
of Military Reconstruction Hospital 
No. 3, U. S. A. 

Dr. Rufus Cole, Director Rockefeller 
Hospital. 

Lieutenant E. Estell Lee, M.R.C., 
U. S. A. 

Dr. John A. Hartwell, Assist. Prof, 
of Surgery and Prof. Clinical Surgery’, 
Cornell Medical School. 

Dr. Ralph Pemberton, American Red 
Cross. 

Dr. Dorothy Reed Mendenhall, Chil- 
dren's Bure.au, U. S. Department of 
Labor. 

Assistant Surgeon Paul A. Lewi.s, 
U.S.N.R.F. (Pathologist to Phipps 
Institute, Philadelphia). 


WAR NEUROSES AND PSYCHOSES.^ 

By Clarence B. Farrar, Capt., C. A. M. C., 

I'SYCIIIATRI.ST to the SIILITARV hospitals CO-M.MIS.SION of ca.nada. 


Under contemporary conditions of warfare the subject of ncrvoii.s 
and mental disorders assumes mucli gretiter importance than e\Tr 
before in militart^ psycliiatry. 

In addition to familiar pathological states found in civilians -and 
soldiers alike, in peace and war, there have developed A-arious peculiar 
conditions for which new names have been found. Together they 


■ This article was contributed for the Manual of War Medicine which w.t.* to Ik- 
edited by the late Dr. Lewis A. Sfimson, but owing to the death of Dr. Slim-on 
the publication had to ho abandoned. 
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constitue the war neuroses. These conditions, while presenting noth- 
ing absolutely new m symptomatology, have nevertheless an indi- 
vicluahty of their mvn precisely in the sense that their exciting causes 
and the circumstances under which they develop have never hitherto 
existed. 

Frequency. The Surgeon-General’s report covering the year 1915 
shows that 25.6 per cent, of all discharges from the service were due 
to nervous and mental disease. In war, although the actual number 
of these diseases multiplies, the percentage decreases in the presence 
of the mounting casualties. Among Canadian soldiers invalided home, 
1915-1917, they have constituted approximately 10 per cent.^ 

Anotlier war difference is in the general type of disorder. During 
peace psychoses far outnumber the neuroses (8 to 1, U. S. Army, 1915). 
In war the relations are reversed, neurotic reactions making up 50 to 
60 per cent, of the total nervous and mental disabilities. 

The chief interest of war psychiatry is therefore in the neuroses. 
Their discussion should be prefaced, however, (1) by a statement of 
certain general characteristics of war psychopathology, and (2) by brief 
mention of the commoner psychoses and defect states which medical 
officers may be called upon to handle. 

Fallacious Sense Perceptions. The circumstances leading to illu- 
sions and hallucinations of sight and hearing, and their types, are too 
obvious to require mention. The strained listening and watching by 
day, and particularly by night, especially when combined with physi- 
cal e.xlaaustion, are only too prone to render the evidence of the senses 
misleading. 

Closely related are battle dreams, in which the patient again and 
again lives through his most harrowing e.\'periences. Somnambxdistio 
and walcing dream states are not infrequent. In these all the maneuvers 
of conflict may be enacted, and unless safeguarded the invalid may 
injure others or come to grief liimself by rushing into exposed places 
or charging headlong into some natural obstacle, e. g., the wall of the 
room. 

Special Delusional Trends. In depressive states, in which a civilian 
might harbor ideas of sin, moral delinquency, etc., the soldier reproaches 
himself with cowardice, failing in his duty, or takes undue blame for 
some disaster. 

Men by nature suspicious, oversensitive, or in any way peculiar, are 
badly off in the army. Camp and field life is not tempered to them, 
and they may easily become victims of thoughtless teasing. From 
the individual's point of view this may amount to actual persecution, 
which, according to circumstances, he may pathologically exaggerate 
and grotesquely elaborate. 

The spy delusion is quite common. The most damrung thmg that 
can be said of a man is that he is an enemy spy. Consequently the 
suspicious soldier easily becomes obsessed with the idea of bemg so 
regarded, especially if he has been subjected to actual teasing on 
account of enemy ancestry or a suggestive name. Incipient paranoiacs 
often express this delusion. 


« This figure includes bullet and shell wounds of the skuU, with or wthout brain 
lesions, representing about 1.5 per cent, of the total discharge disabilities. 
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Malingering. The practice of deception in one form or another, 
including self-deception, is very common. The habit - of parading 
sick to avoid distasteful duty begins in camp and continues at the 
front for the same reason. It is perhaps hardly likely that the experi- 
enced medical officer will err on the side of overcredulity toward 
questionable disabilities. But unfortunately the skeptical attitude is 
sometimes ovemmiked. Men have been undeservedly court-martialed 
and shot, as examples, through too-ready assumption of malingering. 

It may be useful to distinguish the following conditions. 

1. Simulated Malingering. This refers to certain pathological men- 
tal states with partial or complete irresponsibility, c. g., early dementia 
precox, in which the symptoms themselves may suggest feigning. 

2. Exaggeration and Perseveration. In actual disabilities symptoms 
are readily exaggerated subjectively, usually inversely to the gravity 
of the cause. This may be partly a voluntary matter, partly a tem- 
peramental reaction, and is not confined to the army. Still there is 
a lesson in the story of an old R. A. M. C. officer uffio is said to have 
handled Ms sick parade by giving treatment to all the odd numbers 
and returning the even numbers to duty. 

Perseveration means the indefinite continuation of s^unptoms after 
the original cause has subsided. Habit tendencies here play a part. 
In conditions accompanied by pain perseveration may extend over 
many months, with no discoverable basis. Pain being a sensation 
which in many cases comes and goes at suggestion, the eventual ques- 
tion is, to what degree is the invalid himself persuaded of its existence? 
Again, in joint conditions, with original limitation or suspension of 
movement from whatever cause, voluntary motion may remain in 
abeyance indefinitely, without any anatomical or neurological gro\mds. 
Wherever advantage may accrue it would appear that perseveration 
may take place with a minimum of conscious participation. 

3. Hysterical Autosuggestion. In tMs it is unnecessary to assume 
any organic lesion whatever underlying the sjonptoms presented- 
Many of the so-called shock symptoms, aphonia, deafness, paral^'sis, 
contractures, stammering, etc., belong in tins category. The psycho- 
genesis of these manifestations is that of hysterical sym-ptoms in general. 

4. Mental Contagion. Suggestion plays a self-c\ddcntly large part 
in war psychopathology. In its simplest form it amounts to nothing 
more than purposive collusion or limitation. It has happened, for 
example, that numbers of men in the same battalion ha^'e developed 
the same form of dermatitis, at about the same time, and from the 
same uritant self-applied. 

Less directly conscious imitation is notoriously effective in the 
production of neurotic s;j’mptoms. Charcot’s hysterics all followed 
more or less the same pattern. The specialist who is interested in any 
particular neurotic manifestation is likely to find it in all his patients. 
There is a conspicuous similarity in the sj'mptomatology of the war 
neuroses which may be attributable partly to like causes. 

5. Voluntary Fabrication. A not uncommon attempt to short-cut 
from active duty or awarded punishment is by way of feigned or 
artificial disability. A bare catalogue of these simulated conditions 
would make a long chapter. 

They include factitious skin eruptions, absccs.-^cs and ulcers; con- 
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tusions, erythematous infiltration from self-inflicted blows repeated 
at intervals; -picric acid jaundice (the French call these malingerers 

carrote ) ; self-mflicted bullet wounds (also occasionally in dementia 
precox); edema of extremities from constricting bands (even to the 
degree of resembling elephantiasis); hemoptysis from pricking the 
throat; conjunctivitis from application of ipecac, tobacco, etc., repeated 
until clironic hyperplasia and scarring, even ectropion results; simu- 
lated otitip media liy introduction of pus-like substances or genuine 
inflammation from instillation of irritants (sometimes a hona fide 
otitis furnishes the cue for an artificial disabling exacerbation); gastritis 
and gastro-enteritis from the ingestion of noxious substances; dis- 
ordered action of the heart from swallowing tobacco; artificial diabetes; 
simulated pain and stifiness of joints; feigned amnesia, deafness, blind- 
ness, convulsions, automatism. 

In dealing Avith any case of supposed malingering it is paramount to 
give careful attention to the mental state of the suspect. After elimi- 
nating actual mental disease a degree of psychopathic inferiority or 
defect with diminished responsibility may be demonstrable. 

We pass to a reAnew of the principal mental diseases encountered 
in the service.^ 

Dementia Precox. SloAA-ly developing psychosis; Apathy, inertia, 
defectiA-e sense of personal identity, feelings of control by external 
agents (electricity, hypnotism, etc.), aural hallucinations (abusive 
voices), irrelevant and incoherrent tliought and action, Avith inappro- 
priate emotional e.xpression, meaningless smiling, frequent response 
“I don’t knoAv” to questions, purposeless impulsive (often dangerous) 
acts, suspicional attitude tOAV'ard comrades, Avith morbid self-centering 

Several points deserve special mention: 

1. In the first place, dementia precox is by far the commonest ps}^- 
chosis occurring in the serA-ice in peace or Av<ar (at least 60 per cent, of 
all insane cases according to King). This preponderance is due to 
the fact that the usual age of onset coincides Avith the military age; and, 
further, to the nature of the precox constitution itself, a certain num- 
ber of potential schizophrenics constantly drifting into the service. 

2. In cases of suspected malingering, insubordination, repeated petty 
crimes and irresponsibility and inefficiency in general it should first 
be determined AAffiether or not the delinquency is symtomatic of tin's 
disease. The behavior of precox patients in the early stages, their 
trifling CAmsive responses or sullen indifference, together Avith a ten- 
dency to alcoholic excesses, neglect of duty and frequent vague physical 
complaints, may easily arouse the suspicion of Avilful perverseness or 
simulation. 

3. Recognition of the psychosis maj’’ be delayed by a practically 
complete remission of symptoms, Avhich may thus lend weight to the 
suspicion of malingering. Even AA-hen symptoms have become con- 
spicuous and a medical board has certified tlie presence of mente 
disease, a second board, sitting a few Aveeks later, may be unable to 
find any abnormality and pronounce the man sane and fit. In due 
time a second revision of opinion of course becomes necessary. 


3 For an excellent presentation of military' psychiatry in time of peace 
King’s Mental Disease and Defect in United States Troops. War Department 
Bulletin No. 5, Government Printing Office, Washington. 
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Manic-depressive Psychosis. Psj^cliosis characterized by recover- 
able phases of emotional depression with feeling of incompetence and 
varying degree of inhibition in thought, speech and action on the one 
hand, and exhilaration, hyperactivity and talkativeness on the other. 
These phases may occur independently or in succession. Sometimes 
the symptoms of both are mingled. 

Although transitory episodes of motor excitement under shell fire 
are sometimes observed, true manic or depressive syndromes are 
comparatively rare in the army, the latter being the more frequent. 

Depressed cases may become self-accusatory and seek punishment 
■for alleged crimes or dereliction in duty. The point to be emphasized 
before all others is that every case of affect depression is a jiotontial 
suicide. 

Hypomanic e.xcitement is easily mistaken for alcoholic exhilaration. 
There are instances of mild manics being arrested as drunk and dis- 
orderly, although quite free from alcohol. On the other hand, tlic two 
conditions are often associated, both phases of the manic-depressi\'c 
psychosis, in fact, predisposing certain individuals to alcoholic excesses. 

Paresis and Taboparesis. Progressive, fatal disease of cemral 
ner\’-ous system following syphilis. In paresis, brain involvement and 
mental symptoms predominate. Speech and hand-wi-iting defects, 
tremors, defective pupillary light reaction, silly euphoria, dulling of 
moral sense, memory defects, progressive mental decay. In tabes, 
cord lesions and symptoms are foremost. Defective pupillary light 
reaction, absent knee-jerk, ataxia, impaired sphincter control, pain 
crises, etc. 

It is inevitable that a considerable number of enlisted men will 
have antecedent specific history; also that in a certain percentage the 
concomitant factor of personal predisposition, alcoholism, stress or 
what not will lead to the development of the paretic or tabetic .syndrome 
during service. 

King found general paresis to be, next to dementia precox, the most 
common mental disease in the army requiring institutional treatment. 
At the Ontario Military Hospital, Cobourg, where nervous and mental 
cases from the Canadian Expeditionar\' Forces arc recei\'cd, among 
236 admissions of all types, 16 (6.8 per cent.) were paretics. 

", In other psychic disturbances likely to be encountered diagnosis rests 
priinarilj’- upon the mental symptom-complex. In paresis and tabes, 
however, three diagnostic syndromes — mental, neurological, serological 
— coexist and little difficulty should be experienced in a fairly early 
recognition of the disease. 

Epilepsy and Epileptiform States. Despite all reasonable care 
in examining recruits, men with epileptic tendency will occasionally get 
on the strength. There are two points to emphasize: 

1. There are other symptoms of epilepsy besides convulsions which 
may cause trouble. In cases with recurring dizzy spells. enure.sis. 
fugue, fits of irritability or anger crises with violent aet.s, states of 
clouded consciousness and automatism with amnesia, the question of 
epilepsy should be considered. 

2. Epileptiform seizures occur in many conditions. The chief onc'^ 
are: 
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L Genuine Epilepsy. Verified history of fits, usually from child- 
hood; scars; character of seizures and postcritical stage; associated 
mental traits. Patients often report several years’ free interval prior 
to enlistment, attacks recurring following exposure to shell fire. 

2. Post-fraumatic Epilepsy. History of old head injury followed by 
convulsions, with or without periods of intermission. In cases of 
fresh gunsliot and slmapnel wounds of the skull, spasmodic motor 
discharges are extremely common. 

^ 3. Hysteria. Assuming reasonably thorough elimination of epilep- 
tics at examination of recruits, it is probable that the majority of 
imwounded men having convulsions will belong to the functional 
neurosis category. The nature and duration of attacks and indepen- 
dent neurotic characteristics should serve for diagnosis. 

4. Alcoholism. Under the influence of clrronic alcoholism a spasmo- 
philic diathesis may become manifest in epileptiform convulsions. 
The history and cessation of fits following withdrawal of the drug 
will clear up these cases. 

5. Paresis. Convulsions constitute one of the cardinal sjTnptoms, 
occurring oftenest in the later course of the disease. They may appear 
early; occasionally, indeed, an unheralded epileptiform seizure opens 
the scene. 

6. Arteriosclerosis and Brain Syphilis. Certain cases of so-called 
late epilepsy develop on the basis of these conditions. 

7. Brain tumor, meningitis and other irritative lesions inay give 
rise to epileptiform con%’ulsions. 

8. Malingering. Not only are tlie automatism and amnesia of epi- 
lepsy sometimes simulated, but even grand mal. 

Prihurt Mental Defect. Pronounced defectives have no place 
in the service. Higher grade morons, however, are fairly numerous 
in every army and many have done their bit averapngly ■well. It 
cannot be said categorically that 'their entire elimination on the basis 
of mental tests is either feasible or desirable. 

Slight degrees of feeble-mindedness are easily overlooked by medical 
boards dealing primarily -with physical conditions, but it is well to 
remember that inattention, forgetfulness, failure to execute ordere, 
erratic and unreliable conduct may sometimes be traceable to this 
cause. Intellective defect goes hand-in-hand with hypereuggestibility 
and is a suitable basis for the development of hallucinations and delu- 
sions associated with fear as well as of other neurotic or psychotic 


episodes. _ • i j + 1 , 

Psychopathic Constitution. This broad category mcludes me 
most difficult indmduals in the army to deal with. Strictly speatogj 
they belong neither with the feeble-minded, the insane nor the men y 
sound, yet they dwell on the confines of all three and may partake o 
their characteristics. Grasset puts them in ^ the^^somewhat inae er- 

minate group of “ semi-insane and semiresponsible.” 

Constitutional psychopaths are ■victims of unstable or mharmomo 
mental development. Frequently they exhibit antisocial or 
tendencies, pathological lying, thieving, malingering, s^' “ 

While judgment defects in particular directions nmy be comp 
ffiey are, in a general way, clear and rational. On the other hand. 
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they may possess special aptitudes, in spite of which their vacillating 
purpose prevents them from making a success of life; and with their 
usually exaggerated self-feeling they are likely to be habitually at odds 
with their environment. Their life liistory should sufficiently indicate 
that they will not make well-disciplined soldiers. From their ranks are 
recruited many of the malcontents, incorrigibles, grievance men and 
active trouble makers. Once the situation is recognized these men 
are better eliminated from the service noth as little delay as possible. 

Neurotic Reactions. Etiology. The psychotic and psj'^chopathic 
states^ hitherto considered are largely independent of the military 
situation. Their primary causes are endogenic. Many would doubt- 
less eventuate in the same way in civilian life. In other cases the 
morbid potential is accentuated under service conditions or furnishes 
the basis of pathological episodes which perhaps might not develop 
under more benign circumstances. 

The neurosis, however, like all purposive conduct, is more specific- 
ally a reaction fo a given situation. Tliis reaction, expressing the com- 
bined effect of endogenic and exogenic factors, the war neurosis is 
further distinguished in the overwhelming preponderance of exogenic 
elements. It follows that many men will sooner or later show neurotic 
symptoms who might never have done so in ci\al life. 

On the other hand, it must not be overlooked that the majority of 
cases develop in men constitutionally 'predisposed. In the ranlc and file 
are many men of primitive mental t5T)e, impulsive and suggestible, 
who are favorite victims of so-called shell shock. Not a few are high- 
grade defectives. They are betrayed by theii’ naive way of describ- 
ing and explaining symptoms, particularly sensory disturbances, over- 
looking inconsistencies, giving variable accounts, innocently arriifing 
at impossible conclusions. 

It is generally true that the higher the type of mental organization 
with the implied self-discipline the less probable the occurrence of a 
lasting, severe, especially of a spectacular nervous disorder. 

Interesting in this connection is the difference between officers and 
men in their reaction to war strain. Tlie grosser forms of hysteria 
(mutism, functional paralyses, contractures, choreiform movements, 
tics), which are common in the ranks are extremely rare among officers. 

The etiological importance of trauma in war neuroses has been 
greatlj'- overemphasized. Its cliief role may be looked for in the con- 
cussion syndrome following near-by detonation of high explosives and 
often accompanied by burial, the immediate effect of which is uncon- 
sciousness. This condition is discussed in another chapter. Its 
symptoms, like those following a blow on the head, are transitory. If 
enduring nervous invalidism supervenes, otlicr causes must usually be 
sought than the direct effects of possible traumatism. 

Psychogenic factors are generally conceded to be fundamental in 
the development and perpetuation of war neuroses. It is pertinent to 
refer liere to the pathophilic tendency, which seems to be the inheri- 
tance of a large part of mankind. We recognize its painful dei-clop- 
ment in certain indi\dduals whose happiest recollections and favorite 
conversation topics are illnesses survab’ed. Some men ne% er outgrow 
the pride of childhood in crutch or sling, and to few is the dcrivefl 
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sympathy unpleasant. A disability may also subserve other ends. 
It may vouchsafe to the schoolboy a day’s freedom from irksome tasks. 
The fact is that certain disabilities may have a motive as well as or 
instead of a pathological basis. 

In all these respects the' war disability is a thing by itself. That 
sooner or later blighty comes to be the siimvivm bomtvi of desire is 
not necessarily a sign of weakness, though not all men are willing to 
bide their time. Hence the needless, even deliberate e.xposures, and 
occasionally self-inflicted wounds. The motive of exemption from 
further service must ahvaj’S be kept in mind. Exemption once guaran- 
teed, the pension motive may still further complicate the situation. 

Now it is a striking fact that severe physical trauma and neurosis 
are, as a rule, mutually exclusive. This applies especiallj' to injuries 
of brain or cord. Occasional exceptions indicate that neurotics some- 
times get hurt as well as other men. On the other hand, the most 
spectacular and obstinate symptoms of neurosis are practically confined 
to unwounded men. Comparable facts are familiar in ci\'il practice. 

Furthermore, severe neuroses may follow not only concussion from 
high explosives but also other injuries and diseases, and may develop 
in men who have never left camp or suffered from any definite illness 
or accident. 


The rarity of neuroses among prisoners of war, as well as among 
the civilian population of long and Auolently bombarded districts, is 
noteworthy. All three classes — civilians, prisoners and combatants — 
may have endured similar hardships and dangers, but v.’ith the first two 
the fixation motive of the neurosis is lacking. Prisoners taken after 
exposure to shell fire often present the primary concussion sjmdrome; 
but a neurotic after-phase seldom develops. ’ 

Finally, it has been shown that neurotic conditions are relatively 
more frequent in hospitals distant from, the front than in the field 
hospitals themselves. The patient removed from tlie atmosphere of 
the trenches loses the mental tone which comes from mass effort and 
self-suppression. Moreover, cimlian, and especially home, environ- 
ment, is the best possible culture medium for psychogenic disorders. 
Russell noted among invalided British soldiers in England the frequency 
of hysterical paralyses and their rarity in France. 

Ti'PES OF "fVAR Neuroses. In the trenches the primordial emotion of 
fear appears to be universal and physiological, at least as an initial or 
episodic mental state. Hebephrenics are reported who have sat con- 
tented and unruffled under shell fire and dauntless hjqmmanics inaj^ 
plunge ivith relish into the most dangerous undertakings; but probably 
no normal man, and few others as well, escape altogether the bitter 


draught of anxiety and dread. , 

The eventual self-adjustment is simply the net expression of t e 
soldier’s temperamental and physical qualities under such stress as e 
is subjected to. Ob^’iously neurotic reactions are of all gradations from 
the physiological fear state, which the self-disciplined solier masters 
in the performance of duty, to the paralyzing disability which totally 
disqualifies for further military service. i 

The symptoms may practically all be classified under Rvo h gs 
— ^neurasthenia and hysteria. 
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Wa?- neurasthenia shows nothing essentially distinctive. Not infre- 
quently the constitutional nature of the condition is apparent, and 
aggi-avation occurs early during service. On the other hand, ner\-ous 
as well as physical exhaustion may be considered as the accompaniment 
of long-endured war strain, some degree of which any man may present 
if he “stands the gaff” long enough. It is also significant, as Wrighf* 
has pointed out, that the majority of cases are among the older men as 
opposed to hysteria, which prefers youth. 

Burton-Fanning® draws attention to the “predominance of neuras- 
thenia as a cause of going sick among newly recruited soldiers” (509 
cases out of 1600 hospital admissions of camp men for all causes). 

The complaints of neurasthenics generallj" are multiple, often vague 
and changeable. At the same time dominant symptoms are so com- 
monly associated with particular organs that we may conveniently 
speak of the group of soviaioneuroscs. In endeavoring to excliule actual 
organic disturbance it ma^' be necessary to give the invalid the benefit 
of the doubt; but one must guard against suggesting lesions. A fixed 
idea of disability is sometimes traceable to an ill-advised remark by 
the medical examiner. 

It is to be borne in mind that trophic, vasomotor and ghindular 
changes due to influence from the sympathetic and autonomic nervous 
system form part of the psychogenic symptom-complex. 

Somatoneurotic reactions may be: (1) Bcsphalory (dyspnea, asth- 
matic tendency, phthisophobia) ; (2) cardiac (symptoms described as 
D. A. H. — Allbutt® suggests the term “ponopahnosis” as distinguished 
from myocardial inefficiency following infection and other mechanical 
defects — n. b., thyroid, tobacco); (3) gasiro-inirstinal (anomalous aI)dom- 
inal pains, constipation, sometimes nervous diarrhea, introspective 
dieting); (4) excretory (usually incontinence — history of enuresis in 
childhood(?) retention may follow concussion, hyperidrosis) ; (5) vntsenh- 
articular (pain and weaknc.ss reactions in general, constituting the 
commonest neurasthenic complaints; vague histories of “rheumatism,” 
etc., to be received with due allowance and rcser\'ation). 

Hysteria (popularly called “shell shock”) develops, as a rule, abruptly 
and spectacularly, and oftenest in men young in years and young in 
service. Of GO cases reported by RussclF the a^•erage time sj)ent in 
France was two and eight-tenths months, not all of which was at the 
front; 9 cases were never in I'Tancc. 

In the immediate pathogenesis cmotiomil factors (anticipatory fear, 
horror of carnage) arc prethninent, as reflected in patients' dreams. 
The initial symptoms arc usually of a paralytic sort (universal experi- 
ence following terrifying stimuli: cf. “struck dumb,” “paralyzed )»y 
fear,” etc.) and a.ssociatcd with disturbance of the higher levels of 
consciousness (in actual concussion, partial or complete unconscious- 
ness). In the gradual recovery from the state of liypo- or a-funetion 
(psychic, sensory and motor) one or more functions lag behind or 

< SnjJKC.stion-' for :i I’uitlipr C'I!l^^ifu•:ltioIl of Cn'-r^ of .‘So-t-.-iIlrd .^iull .'<!ioc!;. 
C.-iuadiuu Med. Asmu .lour., .July, 1017. 

Nciirasdipnia in SoIdier.s of the Home I'orce>', I.nm'et. Jiitio 10. 1017. 

’ Dritisli Med. .lour., Aupii.*!! 4. 1017, p. 130. 

•A Study of Certain Psyclioponetie Condition- aiiiong Si.]. her-. f'nn.-.di.TH Med 
Assn. Jour., August, 1917. 
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remain in abeyance (/ocits minoris resisfcniice, hysterical dissociation, 
perseveration of specific defence reaction against original painful stimuli 
or their anticipated repetition). Habit, innate pathophilic tendencies 
and the motive of self-advantage assist in perpetuating the morbid 
condition. 

ScTisory Disorders. Hysterical blindness and deafness are usually 
sequent to concussion and unassociated ivith lesions of the sense organs. 
Concussion symptoms begin clearing within a few hours and even an 
occasional ruptured tympanum should heal in due time without impair- 
ment of hearing. Mott® states that only about 17 per cent, of the 
cases of deafness are due, even in part, to actual ear disease. Accord- 
ing to Hurst,® as the concussion -sdctim regains consciousness, vision 
generally returns quickly, hearing shortly aftenvard, while tlie patient 
may remain mute for a considerable time longer. Psychogenic blind- 
ness or deafness, however, unless energetically handled, may continue 
indefinitely. In concussion cases, with return of sensation, painful 
hyperacusis or photophobia may supervene. 

Pain reactions of all kinds are reguiariy met with. Cutaneous 
anesthesia of familiar hj^sterical types is not uncommon, and often 
accompanies functional motor disorders. The preponderance of left 
hemianesthesia over right holds good in war as in peace, most soldiers, 
like most civilians, being right-handed. 

Motor disorders of psychogenic origin include derangement of the 
speech mechanism (mutism, aphonia, dysarthria, dysphasia, stam- 
mering, even motor aphasia); tics (usually of head or face; general 
trembling (to the degree of making walking, even standing unsup- 
ported, difficult or impossible); tremor of extremities, worse imder 
observation, even suggesting intention tremor; choreiform movements; 
myoclonus; epileptiform convulsions; rhythmic movements; local 
pareses, paralyses^andjcontractures' of jail description. 

Increased psychomotor irritability, vdth hypertonic and hyper- 
kinetic symptoms, is by far the commonest disturbance of motility. 
Even in convalescents of many months a sudden, unexpected auditory 
or touch stimulus may produce a violent motor discharge with inco- 
ordinated spasmodic movements. 

A special type of functional contracture is trench spine, the lin^l 
descendant of railway spine. It varies from moderate rigiefity of the 
back muscles, with complaint of pain to a maintained right-angle 
kyphosis (“camptocormie” of French writers),^® the invalid walking 
like a carpenter’s square on end. Various other antipain postures 
occur, as well as perseveration limps, even conspicuous apparent 
shortening of one leg through tilting of the pelvis. 

Psychic Disturbances. In concussion cases a stuporous state 
persist for several days, furnishing the cue for continuing individua 
symptoms (e. g., ’amnesia) and episodic conditions such as dream 
waking, hallucinations (sounds of battle), automatism. 

Concussion amnesia is a matter of hours. Psychogenic amnesia 
may cover a much longer period both anterograde and re ogra e. 


® Mental Hygiene and Shell Shock during and after the War, British Med. J 


July 14, 1917. 

* Medical Diseases of the War, 
u> Souques and Eosanoff-Saloff : 


aold, London, 1917, p. 9. . 

ev. Neurol., November and December, laio 
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Oppenheim,” comparing cases of trephine amnesia with those following 
shell shoek without external injury, found the latter much less likely 
to retain memories of their trade or profession than the former. 

One man returned from the front maintained total inability to recall 
anything in his past life, including his marriage, the appearance of 
members of his family, the streets of his native town. He dated 
conternporary recollection from a shock received when in a fit of 
agitation he left his bed and dashing through the ward collided with 
a brick wall. 

Loss of memory is a favorite complaint of war neurotics, but coopera- 
tion is not always of the sort to make memory tests of value. 

Many patients display a degree of mental sluggishness and lack of 
initiative with unapparent will to recover. They are mildb^ bored 
as they recount the various kinds of treatment tlieir infirmity’’ has 
successfully wthstood. In others the dominant characteristic is a 
childish timorousness, with emotional instability, tearfulness and 
painful loss of self-confidence. Soldiers, like horses, may become 
broken-spirited. 

Not infrequently there is observed in the psychic sphere a condition 
suggestively analogous to postconcussion asthenopia due to defective 
innervation of tlie ciliary muscle?. There is definite retardation, vary- 
ing with the difficulty or affective content of the response, and par- 
ticularly an insufficient fixation and maintenance of attention, the 
patient tending to lapse into silence, with apparent diffusion of atten- 
tion. Such an individual placed in new surroundings does not readily 
assimilate the usual data of orientation and easily loses his way. 

In connection with the war neuroses it is to be noted that transitory 
conditions suggestive of severe psychoses are much commoner than in 
civilian practice. Under field conditions, for example, a permanent 
schizoplu-enic process maj'- first come to light, partiall;;^' masked perhaps 
by reactive neurotic symptoms. On the other hand, a soldier with 
mild schizoplirenic traits may under war stress or during the course 
of a neurosis pass tlmough an acute psychotic episode which clears up 
rapidly and which might not have occurred in ordinary life. 

In dealing with the war neuroses in general one repeatedly encounters 
tlie difficulty of avoiding the inference, however slight, of some element 
of deception. But this feature should aWays be first a matter of 
clinical ratlier than ethical judgment. Major Russell,^- on the basis 
of his exceptional experience at Gramdlle Special Hospital, divides 
all nervous disturbances \sdtliout corresponding signs of organic disease 
into two categories: (a) hysteria; (b) malingering. This cl.'issification 
involves a dilemma both horns of which may be unpleasantly pointed. 
Russell steers safely between by promptly discarding his classification 
and applying the term "ps3’chogenetic condition” to everj-thing in 
both groups. This “does awaj-^ with the necessitv of making a dis- 
tinction between tliose cases which ma.v be suspected of voluntarv 
simulation of s^unptoms and those others Avhich arc genuine.” 

Trcaiment. Cases of neurosis should be turned over with as little 
delay as possible to ps^'chiatric units or special hospitals. Their 
successful management depends more upon the personalit\', acumen 


" Trauni-ntic Amnesia, Proj:. ined., Paris, Juno 2. 1917. 


” I/)c. rit. 
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afld assurance of the medical officer than upon any pet method he may 
invent or follow. The great variety of measures in vogue indicates 
tliat the war neuroses do not differ in this respect from those of every- 
day life. Only certain guiding principles need here be referred to. 

Treatment should be started promptly and carried out rapidly 
and determinedly. There should be as little relaxation of military 
discipline as possible. Men do better, as a rule, in the atmosphere 
of the war zone than when far removed, especially to tlieir home 
districts. Visits and communications from relatives and friends are 
often contra-indicated, and it is questionable policy to allow a neurotic 
invalid home on pass before or during treatment.’^ 

For certain shoek symptoms a counter-shock may be all that is 
required. One “postconcussion” mute suddenly regained the power 
of speech when the stretcher-bearers accidently dropped him. Vic- 
tims of painful stammering sometimes show remarkable ease and 
fluency of utterance when anger-provoking stimuli lead to an outburst 
of profanity. 

Intensive, even heroic, procedures are best adapted to the more 
spectacular motor and sensory disorders;'^ altliough in some instances 
the mere knowledge, on the part of the patient that a certain object 
upon which he has set his heart can only be attained after a perverted 
or suspended function has returned to normal, may bring the desired 
result. 

Treatment of the neuroses includes not only active measures to 
overcome disabling symptoms, together with tonic, nutritional, rest 
and sedati^'e agencies, electro-hydro-therapeusis, etc., as indicated in 
individual cases, but also a certain amount of psychomotor reeducation. 
A new mental attitude and a new waj”^ of self-management should be 
aimed at to ensure the after-condition of the nervous invalid. The 
end of the war will automatically bring many self-adjustments and 
cures, but an e.xpectant method based on this contingency is hardly 
justified. 

Congenital and systematic occupation should be given foremost 
place in any scheme of treatment. Idleness and moving about from 
hospital to hospital should be reduced to the uttermost minimum. 
Charcot said; “II ne faut pas laisser flaner les contractures hyster- 
iques.” This golden rule applies to all war neurotics. The best 
preventive for the terrif;>'ing dreams which are so common is, as 
Russell points out, regular and interesting work. 

Prophylaxis begins with the selection of recruits. After work in 
camp a period of training behind the lines is the method best calculated 
to reduce the danger of nervous break-down. It has been suggested 
that the depressing after-effects of alcohol issued to men about to go 
into action may heighten the susceptibility of the nervous system o 
neurotic reactions. Tlie possibility is worth considering. 


« Everj' rule has its exception. A speechless soldier, out on pass, got drunk with 
some friends and in the cheeriness of the occasion recovered his voice.^ 
i<Sir AVilliam Osier caUs the precipitate and successful Diethods m 
Granviile Hospital "therapeutic jugulation.” As might be 
■was not slow in devising heroic means of treatment. The Ueber P 
method with se'^^'ere and painful electric stimuli has resulted in cures, a 
been followed by deaths. 
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Finally, it would seem liighly desirable to incorporate in the system 
of training a certain amount of information concerning war neuroses 
and to teach mental hygiene as well as ph^^sical. hlorton Prince’' 
has already put this suggestion into tangible foi-m. 

There has come into being at the front — nor is it confined to the 
front, nor yet to the army — a shell-shock tradition which should be 
combated by all available means. This tradition implies an actual 
physical injury to the nervous system as cause and some sort of se^'ere 
organic disability as the result. Moreover, it makes shell shock the 
disease of the hour, so to speak — a disease not only new, but by 
association preeminently distinguished. There might be fewer and 
shorter cases if Prince’s term “shell funk” were officially substituted 
for the more impressive and euphonious “shell shock,” 


ORGANIZATION AND ACTIVITIES OF THE AMERICAN RED 
CROSS BUREAU OF SANITARY SERVICE. 

Jan'uauy 10, 19 IS. 

To All Division Managers, American Red Cross: 

In accordance with an agreement reached at the meeting of the 
American Red Cross Division Managers, held at Washington, D. C., 
January 8 and 9, 1918, I transmit herewith a synopsis of the activities 
of the Bureau of Sanitary Service, American Red Cross. 

(Signed) J, Clark, 

Surgeon, U. S. Public Service, 

Acting Director, Rod Cross, Biirciiu of S.'init.nrj’ Service. 

On June 14, 1917, a “Memorandum Relative to Cooperation of the 
Red Cross with the United States Public Health Service in Sanitary 
Matters HaAung an Effect on tlie Prosecution of the War” Avas pre- 
sented to the Medical Advisory Committee of the l^’ar Council and 
approved: 

The Bimeau of Sanitary Service, to operate under the Department 
of Military Relief, AA^as established by resolution of the War Council of 
the American Red Cross July 17, 1917, and a proAu'sional appropriation 
of $10,000 was authorized for its organization and development. 

The primary object of the American Red Cross in establishing the 
Bureau of Sanitary SerAUceAvas for the purpose of giAung aid to Federal, 
State and local authorities in securing and maintaining effccti\'c sani- 
tary control in the ciAul districts surrounding or adjacent to Natinn.al 
Army Cantonments, National Guard Camps and Naval Bases. 

The control of sanitary matters in tlie civil districts adjacent to the 
various military areas is a function delegated by legislative enactment 
to State health authorities, and through them to local Jiealth organi- 
zations. State and local funds for such purposes in the p.ast have 
been e,A:tremely limited, a condition that can be remedied only by legis- 
lative action, a procedure requiring a considerable period of time to 
accomplish. 

a Jour. Am. Med. Assn., ?cittcml)er 1, 1917, 

VOT.. IfjS, NO. 3. — .\iAitcn. 191S 15 
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Tlie relatively rapid mobilization of troops in certain areas accom- 
panied by almost equally sudden and great increase in the civilian 
population m the vicinity of the selected camp sites, created new con- 
ditions and increased the necessity for more rigid sanitary control in 
extra-cantonment areas, an emergency that would tax the resources of 
the best health organization to meet. The local health authorities 
were therefore forced in nearly every instance to call on State or Federal 
authorities for assistance. 

The United States Public Health Service, by law, is empowered to 
cooperate with State and local authorities in the prevention and con- 
trol of communicable diseases, and had already taken steps to assist 
these authorities. In Anew of the limited personnel and available 
funds_ and, furthermore, because of the necessity for speedy action in 
affecting tlie sanitary control of extra-cantonment areas, it seemed 
warranted for the American Red Cross, supported largely by contribu- 
tions from the whole people, to cooperate with Federal, State and local 
authorities in tliis national emergency. The Bureau of Sanitary Ser\ice, 
therefore, was established and Surgeon W. H. Frost was detailed by 
the Surgeon-General of the United States Public Health Service to act 
as the director. Unfortunately, Surgeon Frost was forced to relinquish 
this position by reason of ill health, and resigned the directorship on 
November 6, 1917. 

Organizafion of Sanifary Uniis. Under a broad plan of cooperation 
bet\veen Federal, State and local health authorities and the American 
Red Cross, the Bureau of Sanitary Service is furnishing personnel and 
funds to complete the sanitary organizations in extra-cantonment 
areas, supplementing the resources of the local communities, the State 
and the Public Health Service until some provision can be made 
for supporting these organizations without the aid of the Red Cross. 
Assistance is given by the Red Cross only upon request from local or 
State authorities on recommendation of the Surgeon-General of the 
the Public Healtli Service, based upon a preliminary survey m the 
vicinity of each cantonment to determine whether the conditions in the 
district establish the need for aid. 

The Red Cross furnishes supplementary assistance by assigning to 
the district a group of trained assistants, bacteriologists, samtary 
inspectors. Red Cross public health nurses, with an appropriation 
sufficient to provide the necessary equipment, transportotion and 
maintenance, which group is organized into a Red Cross Sanitary Umt. 

The cooperative health organizations thus established represent 
the combined resources of Federal, State and local authorities supple- 
mented by auxiliary assistance from the Red Cross. The administra- 
tion of its activities is placed under the direction of the pubhc hearai 
officer who acts also as director of the Red Cross Sanitary ® 

him State authorities delegate the power and authority of depu j 
State health officer and all activities are coordinated and centralized 

under bis supervision. , , . 

An Officer of the Public Health Service, or one recoi^ended by max 
serxdce, is appointed director of the unit and is immediately responsi 

Associated with the director of the unit is a fiscal officer, usually 
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local business man appointed on the recommendation of the local Red 
Cross Chapter, who is the fiscal agent responsible for the funds appro- 
priated. 

Places to which sanitary units have already been assigned: 


Unit No. 1. Columbia, S. C. 

2. Little Rock, Ark. 

3. Louisville, Ky. 

4. Des Moines, Iowa 

5. Leavenworth, Kan. 

6. Hattiesburg, Mis.s. 

7. Petersburg, Va. 

8. Anniston, Ala, 

9. Newport News, Ya. 

10. Ayer, Mass. 

11. Atlanta, Ga. 

12. Chillicothe, Ohio 

13. Greenville, S. C. 


Unit No. 14. Macon, Ga, 

15. Manhattan, Kan. 

IG. Chattanooga, Tcnii. 

17. Spartanburg, S. C. 

18. American Lake, Wash. 

19. Montgoinerj’, Ala. 

20. Charlotte, N. C. 

21. Waco, Texas 

22. Alexandria, La. 

23. Fort Worth, Texas 

24. Wrightstown, N, J. 

25. Augusta, Ga. 

20. San Antonio, Texas 


The personnel of the 26 units is as follows: 


Directors (services free) .... 

20 

Assistant directors (service free) 

17 

Fiscal ofiBcors (services free) 

20 

Assistant fiscal ofiicers (services free) 

20 

Bacteriologists (paid employees) 

G 

Minor employees (paid employees) . 

5 

Sanitary inspectors (paid employees) . 

52 

Red Cross Nurses (paid employees) 

51 


20C) 


Transportation. Under the authority voted by the War Council, 
August 24, 1917, Ford automobiles have been allotted in requisite 
number, usually two, to the respective sanitary units for use by inspec- 
tors and nurses in the territory adjacent to military encampments. 

The Work of the Sanitary Units. The work of these local organiza- 
tions in which the Red Cross unit cooperates is also varied to meet 
conditions, but in general it includes the following: A public liealth 
laboratory, in charge of a competent bacteriologist established for 
bacteriological examinations of water and milk supplies and to jtssist 
in the diagnosis of infectious diseases. A house-to-house inspection 
of sanitary conditions is made in the whole district. Insanitary con- 
ditions must be remedied by the property owners, after which regular 
inspections must be made at frequent intervals. Systematic inspec- 
tion is established for dairies, milk depots, restaurants, markets aiul 
all places where food and refreshments are prepared or sold. Special 
effort is made to have all cases of infectious diseases promptly reported 
and to have each case, as reported, visited by an inspector or a puldic 
health nurse to instruct the attendants in necessary prophylactic 
measures and to sec that they arc carried out. 

Prevention of 3falaria. Special xvork is necessary in most Southern 
districts for the prevention of malaria. This requires the eradie.-ition 
of malaria-bearing mosquitoes in a fairh- wide zone svrrniuuVmi: flic 
cantonment, and also the adjacent centers of ])oj)ulation wliieh are 
visited frequently by men from the encampment. The vorl:^of 
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mosquito eradication is not confined to communities in wliicb malaria 
is highly prevalent. It is being carried out in all the districts where 
malaria mosquitoes are found in considerable numbers, and when there 
is a possibility that malaria might become more prevalent with the 
increase of population due to the establishment of the camp. 

The same principle applies to other sanitarj' work, and the fact that 
active sanitary measures are undertaken in the vicinity of a camp 
does not necessarily mean that previous sanitary conditions in that 
district were especially bad. 

Isolation Hospitals. The question of isolation hospitals for the 
segregation and treatment of communicable diseases has been given 
consideration. The War Council appropriated on August 14, 1917, 
SIOOO to be used in the study of this project. Dr. Charles V. Chapin, 
Superintendent of Health of Providence, R. I., a member of the Medi- 
cal Advisory Board and a prominent sanitarian, upon request, visited 
several cantonment areas. In his report he questioned the adrisability 
of the expenditures necessary for the purchase of portable hospital 
units. He concluded that the cliief requirement would be a good 
organization for the control of contagious diseases in each area. 

The effective control of ordinary communicjible diseases in extra- 
cantonment areas seems, largely, to depend upon the efficiency of the 
cooperative health maclunery established. 

Anxiliary Nursing Service. Steps have also been taken to inaugurate 
an auxiliary nursing personnel to be available in case of epidemics or 
other emergency. 

Mobile Laboratory Cars. Four mobile laboratory cars authorized by 
the War Council August 14, 1917, are now in commission. Wooden 
Pullman cars have been converted for this purpose and all necessary 
apparatus has been installed in two of these cars, including sleeping 
quarters for a maximum personnel of ten workers and assistants. 

These cars, w'hen in active serrice, will be operated by volunteer 
professional men, skilled in the diagnosis and treatment of diseases. 
Ordinarily a professional staff of about five men will accompany each 
car when in service. In addition, pro^^sion has been made for the 
ser^^ces of cooks, technicians and a fiscal officer. 

Upon a written request from the Surgeon-Generals of the Army, 
Navy or Public Health Ser\ace the nearest available car irith per- 
sonnel and equipment will be dispatched to a designated point vnth 
instructions to the director to confer with the proper local authorities. 


They are based under designation at the following places: . 

“ Lister,” Director Dr. L. Hektoen, Chicago, III. 

“Metchnikoff,” Director Dr. Fred P. Gay, San Francisco, Cal. 

“Pasteur,” Director Dr. James W. Jobling, Naslmlie, Tenn. 

"Reed,” Surgeon-General, U. S. Army, Wasliington, 

The “Pasteur” was detailed December 5, 1917, to assist tie pe 
sonnel of the base hospital at Camp Bowie, Fort north, 
pneumonia work and has just been requested for 
Beauregard, Alexandria, La., in meningitis work. T^e car c..,, 

similarly detailed December 27, 1917, to Camp Domphan, Fort bi , 
Oklahoma. All of these details were made on request of the ^ S 
General of the United States Army. On request, mth the appr 
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of the Director-General of Military Relief, January 3, 19JS, the car 
“Reed” has been placed in custodj’- of the Surgeon-General of the 
United States Army, to be operated and manned by a staff from the 
Medical Corps of the United States Army. 

Venereal Disease Coiitrol. Under the authority of resolution by the 
War Council, November 14, 1917, making appropriation to be expended 
by the Director of the Bnrean of Sanitary Service for cooperation with 
the Army and Navy, Public Health Service and with State and local 
health authorities in the control of dangerous communicable diseases, 
nine clinics for the treatment of “carriers” of venereal infection 
have been established and funds set aside for their maintenance for 
the protection of military forces in extra-military areas. It is pro- 
posed to establish other clinics as rapidly as practicable, in accordance 
with the following plan; 

1. Inasmuch as the venereal diseases are only a part of the general 
problem of communicable diseases for the control of which the United 
States Public Health Service has assigned officers as directors of sani- 
tation in each of the extra-contonment areas, and has already taken 
steps for the treatment of “carriers” and the hospitalization of certain 
cases, it is proposed that the local administration of Avhatever measures 
are instituted for the control of these diseases shall be by the directors 
of sanitation in the areas in question. 

2. For the purpose of selecting the best measures for the control of 
venereal diseases, there shall be established, at first, dispensaries or 
clinics for such diseases in only a few selected areas. 

3. The function of such a clinic shall be (a) treating “carriers” of 
venereal infection; (b) hospitalization of selected cases wherever prac- 
ticable; (c) utilizing and instructing local practitioners in the control of 
venereal diseases; (d) distributing, free of cost, to local ])ractitioncrs, 
salvarsan and other venereal remedies under prescribed regulations; 
(e) making free bacteriological e.xaminations, serological tests and other 
laboratory investigations of ^'enereal diseases at the request of local 
practitioners and certain administrative officers; (/) advising person.s 
who may desire confidential information, with respect to possible infec- 
tion of themselves, proper treatment and related subjects. 

4. It is proposed that the existing sanitory units in the selected areas 
shall be supplemented by the following personnel : 

One specialist in venereal diseases. 

One or two probation officers. 

One social worker. 

One clinic nurse (male). 

One clinic and follow-up nm-se (female). 

One to fo\ir policewomen. 

5. It is proposed that the United States Public Health Service jno- 
vide and pay the sala^^' of a general specialist for each established 
clinic wherever the services of such a specialist shall be required. 

6. It is proposed that the United States Anu\-, through the Com- 
mission of Training Camp Activities, provide the necessary probation 
officers to study and act upon individual ense-s, secure the necessary 
attendance at clinics and for such other additional duties .as may arise 
in connection with persons convicted in the local court.s wlio may he 
sufl'ering from venereal infection. 
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I . It is proposed that the United States Army will continue the 
services of asocial worker in such extra-cantonment areas for educational 
and other purposes. 

8. It is proposed that the American Red Cross shall furnish one 
male nurse for clime purposes and one female nurse for combined duty 
in tlie clinic and follow-up work. 

9. It is proposed that the necessary surgical appliance and drugs 
shall be provided by tlie American Red Cross in tire amounts needed. 

10. It is proposed that the American Red Cross shall furnish the 
necessary transportation for follow-up work and other control measures 
in connection with these clinics. 

11. It is proposed that the providing of proper office space shall be 
requested of the local authorities. In the event of the inability of 
the local authorities to provdde such quarters, the same shall be pro- 
vaded from appropriations of the American Red Cross. 

12. It is proposed tliat a requisite number of policewomen shall be 
furnished by the local authorities to properly enforce antiprostitution 
ordinance. 

13. It is recommended that clinics so established shall be continued 
for a provdsional period of six months, and longer should the necessity 
of the work warrant such procedure. 

14. The United States Public Health Service is prepared to make 
the necessary bacteriological examination, serological tests and other 
laboratory investigations. 

15. It is proposed that pamphlets on the control of the venereal 
diseases and other educational material shall be requested of the 
American Social Hygiene Association for free distribution. 

Public Health Nursing. A supervising public health muse recom- 
mended by the Bureau of Nursing Service has been appointed by the 
Public Health Service. This nurse will assist the extra-military areas 
where sanitary organizations have been established and also study 
public-health nursing requirements. This supervision, direction and 
development of nursing activities vvill be extended to all nurses employed 
under tlie central health organization. 

Inspection of Red Cross Sanitary Units. The Surgeon-General of 
the Public Health Service has detailed an officer of^ tliat service to 
visit and inspect all Red Cross Sanitary Units. Tins officer ■mil be 
expected to remain at each ■unit a sufficient length of time to familiarize 
himself with the operations of the unit, and upon the completion of ns 
investigations to submit a mitten report with such recommendations 
as seem necessary for increasing the working efficiency of the unit. 
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Diseases of the Nervous System. By Saiith Ely Jelliffe, 
M.D,, Pli.D., and William A. White, M.D. Second edition, 

revised, reAvritten and enlarged. Pp. 938; 124 engravings and 

11 plates. Philadelphia and New York: Lea & Febiger, 1917. 

This is the second edition, the first having been reviewed in this 
J OURNAL some years ago. The present edition has been considerably 
enlarged, there being added a general introduetion setting forth the 
purpose of the volume. The chapters on tlie vegetative nervous 
system and the endocrinopathies have been entirely rewritten. 
Advantage has been taken of the war literature, and such additions 
can be found in the chapters on injiuies of the peripheral nerves and 
of the brain. OtherAvise the book remains the same. There is no 
question that the organic part of this work is excellent. Tlie authors 
loiow what they are talking about and their method of presentation 
is du’ect and to the point. Their presentation of organic anatomy 
and physiology and the symptoms of organic nerAmus diseases is 
excellent, although they have not taken advantage of the recent 
literature on cerebellar disease, and the Avhole discussion of cere- 
bellar symptomatology is old. The presentation of the A^egetati\’e 
nervous system and of the functions of the internal glands is the 
best that can be found in any text-book on nerA^ous diseases; in 
fact, there is no text-book on the nerAmus system aa'IucIi covers this 
pomt so fully and as AA^ell as tliis. The illustrations are very good 
and are aa^cII chosen. Most of them are from tlie French, after 
Dejerine. They are perhaps the best in existence, and the authors 
have done aa^cII in clioosing them. 

Both authors are AA’^ell knoAA'n as disciples of Freud, and haA'c 
popularized Freud’s teachings perhaps more than anyone else in tliis 
country. Their conception of the neuroses is entirely Freudian, and 
they haA^e no patience AA'itli the older \’ieAA'-point. In fact, tlicy do not 
mention it. The large amount of literature on shell sliock is not 
discussed, excepting that shell shock is mentioned in the discussion 
of traumatic neuroses, and it is noted that shell sliock de\'elops in 
those AA'ith a psychopathic constitution. The presumption is that 
the autliors regard shell shock from the Freudian stand-point. Tlie 
psychiatric portion of the AA'ork is excellent, and of course is from 
the FVeudian AucAA'-point. T. II. . 
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Modern Dietetics. By Lula Graves, Dietitian, Lakeside Hos- 
pital, Cleveland. Pp. 202. St. Louis; The Modern Hospital 

Publishing Company, 1917. 

This monograph, representing a collection of eight papers on 
“Feeding the Hospital,” recently published in the Modern Hospital, 
has very justly received much popularity. 

It is especially valuable to dietitians, hospital officials, physicians, 
medical students and nurses — as well as to institutional, govern- 
ment and military officials. 

Good foodstufl^s, intelligently selected, properly stored, prepared 
and served by experienced persons are economic essentials. 

Food composition and tlie body’s need and use of food is care- 
fully explained. Each class of food is discussed as to its charac- 
teristic composition and food value, and its place in the dietary. 

Special diet for use in disease, in various different institutions 
and in different classes of people are outlined, with complete recipes 
for both institution and home use. The composition and caloric 
value of each recipe is' given and the Atwater tables are attached. 

Especially interesting and most complete are the suggestions as 
to training-school work in dietetics, making the book a valuable one 
to domestic science classes. 

The book is well written and of more value to institutions than to 
private homes. J. D. 


A Manual of Anatomy. By Henry Erdmann Eadasch, M.Sc., 
M.D., Assistant Professor of Histology and Embrj^ology in the 
Jefferson Medical College, Philadelphia. Philadelphia; W. B. 
Saunders Company, 1917. 


The desirableness of placing in the hands of the preparatory or 
the first-year medical student a reliable volume of modest size, 
anticipating the study of the elaborate text-books of anatomy, is 
widely recognized. The preparation of a manual meeting these 
requirements was the task that Dr. Badasch has undertaken, and 
very acceptably completed, since within the 473 pages of the boo v 
is contained an up-to-date account of all the more important struc- 
tures of the human body. , . u a • 

The author has been fortunate in being able to utilize the admi- 
rable plates of the well-known Atlas of Sobotta-McMurrich as le 
illustrations for his book, either as direct reproductions, or as ^ le 
basis of simplified line drawings. In addition a number 
sketches and diagrams, as well as photographs, are included m 

329 figures elucidating the text. . , 

In adopting the BNA names the author has decided viseiy, 
since the use and demand for this terminology is steadily mere 
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The misnomer, 'Talse,” as applied to certain vertebrje and ribs 
should be eliminated, conveying to the student, as it does, erroneous 
notions as to morphological values. In places the names appearing 
in the text do not agree with those of the legends of the figures. 
Thus, although the illustrations of the hip bone are labeled innomi- 
nate bone, no mention of the term occurs in the text — a discrepancy 
making for the confusion of the student. 

The series of excellent diagrammatic drawings, showing the course 
of the lymph paths and the position of the nodes, is a valuable 
feature of the book. The section devoted to the central nervous 
system is adequate and contains many instructive diagrams. The 
retention of the now obsolete name corpora albicantia for the 
corpora mammillaria is odd in a book avowedly adopting the new 
terminology. Labeling (Fig. 279) the gyrus cinguli as the 
“cingulum,” one of the association tracts, is misleading. But these 
are minor shortcomings that may easily be corrected in later erli- 
tions; on the whole, Dr. Badasch has surely earned the gratitude 
of the group of students for whom the book was written. 

G. A. P. 


Collected Papers of the Mayo Clinic, Rochester, hfiNN. 
Edited by Mrs. M. H. INIelllsii. Volume VIII, 1910. Pp. 1014; 

411 illustrations. Philadelphia and London: W. B. Saunders 

Company, 1917. 

This large volume, containing publications by the staff of tlic 
Mayo Clinic during 1910, is made up of 93 separate articles from 
42 authors, and it is e.xplained in the foreword that sc^'e^al of these 
are presented only in abstract and that others are held over for 
subsequent publication. The greatest nvmher of papers are from 
the pen of Dr. Charles H. hlayo, who contributed ten, no other 
member of the staff’ having produced during that year more than 
five. The average of more than two papers for each vTitcr is an 
enviable record, and cannot be equalled by many teaching or 
research institutions. 

While most of the publications deal with practical surgical prob- 
lems, there are many that emanate from the laboratories, anrl that 
have a bearing upon medical as well as .surgical conditions. The 
contents are arranged according to systems under the following 
headings: alimentary canal, urogenital organs, ductless glands, 
blood, and head, trunk, and extremities. There is another group 
of articles dealing with technic, in which are rleseribed a water- 
cooled retractor for u.sc in the mouth, staining methods for use in 
the study of pathological le.sions in sympathetic ganglia, and a very 
clever machine for shaking blood-mixing pipets. The final section 
contains general matter, such as the clement of error in abdominal 
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diagnosis, an appreciation of the roentgen rays, hospital problems 
of gonorrhea and syphilis, the value of public health service, the 
status of the graduate degree in medicine, and an able appreciation 
by Dr. William^ J. Mayo of Dr. John B. Murphy. 

The illustrations deserve special mention, being in every instance 
well done; this is in part attributable to the excellent grade of paper 
employed by the publishers, but particularly to the care with which 
the specimens, apparatus, models, ete., have been prepared and 
photographed. An index of contributors, a bibliographical index, 
and an index of subjects, the latter covering 19 pages, concludes this 
valuable 1916 contribution from the Mayo Clinic. T. G. hi. 


Erfahrungen tiBER Diagnostik tnsro IClinik der Herzklappen- 
FEHLER. By Professor S. E. Henschen, chem. Direktor der 
medizinischen Universitatsklinik in Upsala und der medizinischen 
Klinik in Stockholm. Pp. 355. Berlin: Julius Springer. 

In this exhaustive study of 300 cases of valvular heart disease, 
the author takes up the subject from almost every point of view. 
The case protocols are given in considerable detail and the indi- 
vidual valve lesions are grouped together. Considerable space is 
devoted to certain combinations of vaboilar lesions which are 
clinically seldom seen and are of little clinical importance. In the 
latter part of the volume there is a lengthy discussion of pulse curves 
with manj’’ radial pulse tracings. These are unaccompanied by 
jugular tracings and so must depend in many instances for their 
value on the character of the curves, a point of doubtful value. No 
electrocardiographic curves are given. On the whole the work is 
lengthy, undigested, and presents nothing new. 0. H. P. P- 


A Chemical Sign of Life. By Shiro Tashiro. Pp. 142. 

Chicago: The Universitj'^ of Chicago Press, 1917. 

This is a very interesting little book. The preface, part of which 
is quoted, gives an adequate idea of the purposes of tliis work: ^ 
“The present work is an attempt to apply facts discovered during 
the study of the physiologj’’ of nerv^es to living processes in general. 
That mechanism characteristic of all living matter which enables 
it to respond to the external world is best developed in the nervous 
system. This mechanism may be called the most charactens ic 
tiling in life. The chemical accompaniment, or basis, or tJi^ 
mechanism, disQQvercd by the author in nerve fibers, he has hopeo 
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to show exists also in all forms of living matter, both of plants and of 
animals. It gives a chemical method of distinguishing li\4ng from 
dead tissue, and of measuring the quantity of life. 

'^This book therefore contains somewhat in detail all the essential 
facts which he with his students has discovered from studies of the 
chemical changes in nerves accompanying functional change. In 
the presentation of this work, however, many important references 
and discussions have been omitted in order that the reader may not 
lose the main trend of the argument. The faets themselves are 
nevertheless given in the form of aceurate numerical data so that the 
book may be useful also to the specialist whose interest lies more 
directly in the general physiology of the nervous system.” 

According to the author there are two signs or tests which all 
living things show and which are an index of life. One of these is an 
electrical disturbance, discovered one hundi’ed years ago, and the 
other a chemical sign, just discovered and discussed in this book. 
According to the author’s experiments it has been shown that the 
living nerve fiber is no exception to the rule that all living matter 
undergoes chemical changes. This is shown by means of a biomctcr 
invented by the witer. By the use of this apparatus the author 
showed that the living nerve fiber normally gives up a certain amount 
of carbon dioxide and that when it is excited the amount of carbon 
dioxide is increased. Dead or anesthetized nerves show no such 
change. This discovery is applied to the practical question of find- 
ing out whether or not a seed is dead or alive. This work is very 
interesting and is full of suggestions for the future. T. II. 


The Principles of Gynecology. By W. Blair Bell, B.S., M.D. 

(Bond.), Gjmecological Surgeon, Roj^al Infirmary, Liverpool. 

Second edition. Pp. 523; 363 illustrations and 6 colored plates. 
New York: William Wood & Co., 1917. 

Seitsn years liave elapsed since the first edition of tin’s book was 
presented to the medical profession, but aside from minor alterations 
in the text and some unproved illustrations the book remains much 
the same. The peculiar arrangement of the subject matter under 
pathological headings rather than the classification of the various 
disease entities according to the organs iiiA'oIved, greatly dis- 
members the continuity of many of tlie subjects and detracts from 
the value of the work as a working guide for the student. 

The description of the operative procedures that arc emjiloycd in 
gjmecological practice is very brief, as perhaps it should be in a 
work of this kind, while on the other hand, considerable attention 
is paid to detail in the description of minor g>mecologica} practises, 
as, for example, the pessary treatment of retroversion of the uPtus. 
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References to the work of others and conflicting opinions of 
authoritative gynecologists are purposely excluded since the author 
merely desires to present his oivn observations and experiences. 
This feature, together with the inclusion of chaptei-s on venereal 
diseases, obstetric problems and electrotherapy, in gynecology should 
make the book especially interesting to the general practitioner. 

R. B. B. 


Three CoNTRmirriONS to the Theory of Sex. By Prof. Sig- 
iUUND Freud, Vienna. Authorized Translation by A. A. Brill, 
M.D. Nervous and Mental Disease Monograph Series No. 7. 
Pp. 116. New York; Nervous and Mental Disease Publishing Co. 

This is the second revised and enlarged edition of this work, which 
appeared some years ago. The present edition has an introductory 
chapter by James J. Putnam. According to him the keynote of 
psychoanalysis is in the understanding of the sex instinct and its 
development. This work, of which this is an excellent translation, 
presents the essential views of Freud on this subject. No under- 
standing of psychoanalysis is possible unless one understands the 
theory of sex, and there is no better presentation in the English 
language than this. T. H, W- 


Diseases of Women. By Harry Sturgeon Crossen, M.D., 
F.A.C.S., Associate in Gjmecology, Washington University 
Medical School. Fourth edition, revised and enlarged. Pp. 
1125; 800 illustrations. St. Louis; C. V. Mosby Company, 1917. 

The appearance of a fourth edition of this book within ten years 
from the date of the initial edition is, of itself, sufficient to prove that 
it has met the requirements of the medical profession. It would 
hardly be fair to the author, however, if the merits of the book were 
passed by with such a simple statement of fact. The character and 
scope of this work are such that it has always been considered among 
the best books of its kind, and the present edition, enlarged and 
revised, has been brought right up to the minute as evidenced by 
the careful consideration of such subjects as the radium treatment 
of inoperable cancer of the uterus and fibroid tumors. ^ 

A large part of the credit for the present revision is due to the 
painstaking care of Dr. Hugo Ehrenfest, who relieved Dr. Crossen 
of this difficult task when the latter was called to military duty, mia 
especially must mention be made and due credit given W r- 
Ehrenfest for the excellent chapter which treats of the relation o le 
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ductless glands to the female generative* organs. No prcsent-da.v' 
volume of this character can lie considered complete vv'itliout a 
thorougli presentation of the present status of the endocrine oi'gans 
and organotherapy, and in this field, as indeed throughout the 
entire book, the autlior has left out nothing of importance. 

Owing to the fact tliat little material is deleted with the appear- 
ance of successive editions, the present volume has reached quite a 
large size and is more profusely illustrated than any of its predeces- 
sors. The illustrations consist chiefly of semidiagrammatic drawings, 
photomicrographs and photographs of patients and specimens, all 
well selected. There should be no hesitancy in v^enturing the opinion 
that this work will continue to enjoy the popularity that it has long 
since attained. F. B. B. 


A Manual of Nerv'-qus Disease.s, By Irving J. Spe.vr, ]\I,D. 

Pp. 660; 172 illustrations. Philadelphia and London: W, B. 

Saunders Company. 

This volume is intended for the student and for the general prac- 
titioner. It is a little larger than a compend, containing quite 
fullsome descriptions of the anatomy and physiology of the nervous 
system and of the different organic and functional nervmus con- 
ditions. There is nothing original about the book, it following 
along the old and well-known lines. It has apparently been care- 
fully compiled, but it can hardly be said to be up to date. For 
example, according to the author the motor centers are not only in 
the precentral convolutions but in the anterior portion of the post- 
central, whereas for many years ev>^eryone has agreed that they arc 
entirely located in the precentral convolution. For the cerebellum 
no attempt is made to givo modern localization, and the author 
states that disturbance in the middle lobe may cause forced move- 
ments, tremors, and cataleptic attitudes, and that disease of the 
cerebellum may bring about incoordination, abnormalities of move- 
ments, ataxia, vertigo, speech disturbance, nystagmu.s, adiado- 
chochinesis, disturbances of equilibrium, etc. In other worrls, a 
repetition of all of the sjuiiptoms that the cerebellum has been 
accused of for years, whereas it can all be very well summed uji in 
one word, “ disturbances of asvmcrgy.” In discussing the s.V7nj)toms 
of locomotor ataxia the author states that the tendo Achilles reflex 
is rarely absent and that the reflexes of the upper extremities are. 
generally preserved and arc often increased; whereas ev'cryoiu,* 
knows tiiat the tendo Achilles-jerk is just as frequently absent as the 
knee-jerk, and that it is only in rare instances that the upper arni 
reflexes are preserved. In discussing tumors of the brain, lie .state.- 
that gliomatous tumors are third in frequency, whereas all path- 
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ologists stcitc tlicit it IS tlic most common. T-Iicsc jirc only mstunccs 
of inaccuracies which are found tlmoughout the book. Such inac- 
curacies have no business to occur in anj'^ modern book on the 
nervous system. jj 


Infected Wounds. By A. Carrel and G. Dehelly Pp. 238; 

97 illustrations. New York: Paul B. Hoeber, 1917. 

This little treatise has been translated by Herbert Child, and has 
an_ introduction by Sir Anthony A. Bowlby, Surgeon-General to the 
British Armies in France, whose sanction it carriers. The book 
takes up the treatment of wounds in every phase, and tries to show 
that antiseptics, especially the clilorine group, can be relied upon to 
do almost phenomenal work. The principles of the teclmie of the 
Carrel-Dakin treatment are clearly elaborated, the technic of the 
making of Dakin’s solution, the sterilization of wounds, mechanical, 
chemical and surgical sterilization, the bacteriological examination 
and the final closure of the wound are all described in the most 
extensive manner. 

The book is remarkable for the detail and the minutise of its 
varied descriptions. 

The reader must, however, bear in mind that the primary treat- 
ment demanded by wounds is good surgery and its associated clinical 
care. These, coupled with antiseptics well applied and intelligently 
used will usually give good results. 

The book rather emphasizes the antiseptic treatment and its 
value, more than the surgical management of wounds. 

The results claimed are almost phenomenal. E. L. E. 


Tece History of the Psycho-analytic Movement. By Prof. 
Dr. Sigmund Freud, Vienna. Nervous and Mental Disease 
Monograph Series No. 25. Authorized English Translation by 
A. A. Brill. Pp. 58. New York: Nervous and Mental Disease 
Publishing Company, 1917. 

This is another of the Nervous and Mental Disease monographs, 
and is a very interesting contribution by Freud himself on the historj'^ 
of the psycho-analytic movement. The translation is by A. A. Brill. 
It contains Freud's own history of the movement, and as such is 
interesting from the psycho-analytic stand-point. The last part 
of the paper is a protest, or rather a discussion, of the modifications 
of psycho-analysis by Adler and Jung. Freud concludes that 
Jung’s new theory, which he desires to substitute for psycho- 
analysis, emphasizes an abandonment of analysis and ^ 
from it. 
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Course and Treatment of Joint Suppurations; the Technic of Making 
the Drainage Opening.— Payr (Deufsch. Ztsclir. f. Chir., cxxxix, 1) 
discusses this subject from the stand-point of his military service 
and lays particular stress on the various routes for opening the different 
joints for drainage, using numerous excellent illustrations for these 
operations. The following methods of treatment were employed: 
Tincture of iodin, Lugohs solution, or phenol-camphor, was injected 
into the joint. The last substance is to be employed only when there is 
not a large effusion in the joint. Othenvise carbolic acid would .appear 
in the urine. It is not to be employed in hemarthroses, because it 
increases the clot form.ation which interferes with later punctures. 
This method should be employed in the treatment of beginning infec- 
tion and particularly for the prevention of threatening joint infection. 
We may employ puncture w'ith a trochar, pressing out and aspiration 
of the blood exudate; irrigation of the joint with a 0.5 to 1 per cent, 
carbolic solution or a weak Lugol solution, of which a little should be 
left in the joint. Adliesion formation is not to be feared in these cases 
of acute infection. This method is to be used in serofibrinous cfi’usions, 
beginning pus formation, and in not severely infected hcmartlirose.s. 
Small capsule incision, evacuation of the exudate with a glas.s drain 
in most Ctises for the application of the phenol-camphor treatment tu 
the joint, is to be employed in empyemata of the joint and in .‘severely 
infected hem .arthroses. Wide opening of the joint, when possible in a 
dependent position, is to be employed in the capsule phlegmons, rich 
in exudate and destructive. Wider opening without damage to the 
joint ends, and sacrifice of important tendons and ligament.', i' to be 
used in c.apsule phlegmons and total suppuration.', poor in exudate. 
Primary typical or ati'pieal resections are rareK- done; .'ccondarv 
reactions more often in cases in whicli the infection cannot be overcome 
or in fractures with splintering and inucli damage to tlie joint end.-. 
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Priniary arnputation or oxarticulation. is indicatod in crusliing injuries 
Avitli putrid infection, gangrene of the limb, etc. Secondary amputa- 
tion IS done upon the recognition of the failure of the previously named 
methods and when life is tlireatened. 


Treatment of Open Pneumothorax by Immediate Suture of the 
Thoracic _ Wall. — WiEWORSKi (Zcniralbl. f. CMr., xlhi, 1005) fully 
agrees with Hanusa that immediate suture of the chest wound is 
indicated. He would not even wait until the wounded man can be 
brought to a field hospital, but would have him transferred to the 
nearest place where he could have tlie services of a surgeon. The 
technic is simple: The region surrounding the wound is thorouglily 
painted with iodin. The gross soiling of the wound is cleansed and the 
irregular slireds of tissues are cut away ivith scissors and splinters 
removed. The wound edges are then approximated by deep silk sutures, 
taking in the pleura. Narcosis is not necessary. Lung wounds are 
disregarded. Three sutures in a thoracic wound 12 cm. long will give 
an air-tight closure. The results in all of the cases were surprisingly 
good. As soon as the last suture is tied and the sound of the escaping 
air stops, the groans of the patient cease. The pulse becomes quiet 
and stronger, the dyspnea ends and the general condition improves. 
With large lacerations of the lungs and open pneumothorax, the lung 
sutures and the suturing of the lung into a wndow opening in the chest 
wall, belongs to the work of the field hospital. 


Observations on the Relation of Acidosis to Anesthesia. — Caldwell 
and Cleveland {Surg., Gynec. and Obst., 1917, xxv, 22) made observa- 
tions on the blood of about 120 patients, in the Presbyterian Hospital 
of New York, together with their acetone and diacetic acid excretion 
during tlie period of preparation, operation, and recovery. In the 
average case undergoing operation, not showing glycosuria, very marked 
ketonuria nor acidemia before operation, tlie degree of acidosis induced 
is negligible, and the choice of anesthetics, so far as tlie question of 
acidosis is concerned, is irrevelant. None of the sjmiptoms observed 
in the routine postoperative course is due to the slight diminution in 
alkalinity of the blood and tissues, induced by the preparation, anes- 
thesia and operation. With the exception of 1 diabetic patient with 
obmous severe acidosis, not 1 case in 120 showed an acidosis eitlier 
from a clinical or laboratory stand-point, approaching dangerous pro- 
portions. Acetone and diacetic acid occur in the urine of a certain 
percentage of patients undergoing operations, and in greatly increased 
percentage and amounts after operations. The presence of acetone 
and diacetic acid apparently has no relation to die graidty of the 
operation or the seriousness of the pathological condition, to the length 
of anesthesia, nor the postoperative nausea and vonuting. No relation 
can be determined between the alveolar carbon dioxide tension and t e 
acetone and diacetic elimination, neither in the untreated nor carbona e 
treated cases, die latter having shown acetone and diacetic acid m le 
presence of high blood alkalinity. Diacetic acid in the unne a not 
necessarily a contra-indication to operation. Women show larger 
percentages and amounts of acetone and diacetic acid, both belore ana 
after operation, than men. 
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The Use of Foreign Protein in the Treatment of Arthritis. — ^INI iller 
and Lusk (Jour. Am. Med. Assn., Ixvii, 2010) add to a previous 
communication in which they reported 24 cases of arthritis treated by 
intravenous injection of foreign protein. They iiave continued its use 
and now report an additional 85 cases. Somewhat smaller doses of the 
typhoid vaccine (from 40,000,000 to 75,000,000) were given to liis 
patients in this series. They used proteose or pollen protini, in only a 
few instances, but the results obtained would indicate that, with the 
proper dosage, improvement similar to that obser\'ed after the use of 
the typhoid vaccine will take place. In the present series tliere were 45 
cases of acute arthritis, 4 of which were gonorrlieal, and the period wliich 
had elapsed from the onset ranged from two to forty-fi\T days. Previous 
to coming under the authors’ care 33 had been under more or less active 
drug treatment, usually with salicylates. Of those who had been under 
previous drug treatment, 29 reported that they had not imjiroY'cd 
under this treatment, and 4 had been moderately benefited. IVith 
typhoid vaccine, 29 of the 45 patients recovered promptly; that is, the 
pain, redness and swelling disappeared in from one to five days, and 
usually witliin from twenty-four to forty-eight liours. From one to four 
injections were necessary to bring about these results. Of the remaining 
patients, 8 showed great improvement with only some stillness or slight 
pain remaining. Six showed only modci'ate improvement, and in 2 
no benefit was derived from the treatment. Although one of these 
received eleven and the other thirteen injections. Nine of the patients 
had recurrence, 5 of those discharged as cured and 4 of those dis- 
charged as improved. Seven of these were reinjected and cither 
recovered or showed marked improvement. It is highly probable that 
the number of recurrences reported is too Ioyv due to inability to follow 
up the cases. In the 4 acute gonorrheal cases in this series, less benefit 
was derived by the treatment than in those of other origin. Twelve 
patients with subacute artliritis in all were treated; in 10 the condition 
cleared up in from three to five days after from one to four injections, 
altliough in 2 of them there was still slight stifi'ness or sorene.ss in 
one or more joints at the time the treatment was discontinued, clearing 
up, however, a few days later. Two showed marked improvement after 
two or three injections, but subsequent injections failed to bring 
about further improvement. Among those discharged as cured recur- 
rences were recorded in 2; 1 of these recovering after further injec- 
tion; the other patient did not return to the hospital for further treat- 
ment. Nine cases of chronic arthritis with marked acute exacerbation 
were treated and in 8 tlie acute symptoms cleared up proniptly with 
from one to three injections. Nineteen patients rvith arthritis of from 
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duration were grouped as cinonic 
ar^tis. Only tliose cases were selected in which there was definite 
evidence of activity, and ankylosis was not marked. Ten of these 
patients after from one to five injections showed a definite improvement, 
the acute tenderness and discomfort on motion was much relieved! 
The patient became less helpless. As a rule not all the affected joints 
were benefited. The results, however, were such that it would seem 
the treatment had been actually beneficial. Not all of these cases have 
been followed, but there are several in which, after the lapse of several 
months, the improvement has been maintained. Five showed moderate 
improvement, and 4 were not benefited. The maximum number of 
injections given any of these patients was thirteen, being given daily 
in the beginning and later every two or three days. In 5 patients 
included in this group the arthritis was apparently of gonorrheal origin, 
and 3 of these showed such marked improvement that they might be 
pronounced as cured. This is in contrast to the resistance to the treat- 
ment of the acute gonorrheal cases. One of these gonorrheal cases was 
of seven months’ duration and for three months previous to entering 
tlie hospital tlie patient had been compelled to use crutches. After 
three injections he was able to get out of bed without assistance, and 
up to the present time (four months) has not had a relapse. It is the 
very striking results obtained in a few cases of this character which 
have led the authors to believe that in certain instances the results 


obtained cannot be equalled by any other of the present methods of 
treatment. The results in the cases of clironic artlnitis are on the whole, 
however, not especially strildng. The tendency to recurrence is great, 
not unlikely owing to the persistence of a focal infection. It is essential, 
therefore, tiiat where this method of treatment is employed, it be pre- 
ceded by the usual efforts first to locate and remove the focal infection. 
The reaction provoked by the intravenous injection of the typhoid 
vaccine is severe. There is always a very marked rise in temperature, 
and with few exceptions a marked chill. The headache as a rule is 
severe, and nausea of a few hours’ duration is not infrequent. In 3 cases. 


all alcoholics, delirium developed at the height of the fever, m 1 case 
continuing for thirty hours. Marked dyspnea was observed in a few 
cases. In only 5 of their patients did Miller and Lusk deem it advis- 
able, on account of the violence of the reaction, to discontinue the treat- 
ment after a single injection. No fatalities have occurred as a result of 
the treatment, but it should be borne in mind that evidence of poor 
cardiac power or hypertension was considered a contra-indication to tlie 
treatment and such patients were not injected. The authors say it is 
practically certain that the intravenous injection of_ typhoid vaccine 
has a decided effect in many cases of arthritis, especially of me acute 
type. Whether the intravenous use of foreign protein in typhoid an 
arthritis will be retained as a therapeutic measure depends largely on 
whether the violence of the reaction witJi the inconvenience and possi _ e 
danger to the patient may be considered as outweighing its bene cia 
results. Perhaps further investigation will show that there ^^e o ler 
microorganisms still more active in this respect than the typ loi an 
perhaps having greater therapeutic value, but also giving nse mo 
likely to even more violent toxic reactions. 
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The Intraperitoneal Injection of Saline Solution.— Blackfan and 
Maxcy (Amer. Jour. Dis. Children, January, 1918, vol. xv, No. 1) 
state that this method is recommended for the introduction of fluid in 
the treatment of the severe nutritional disorders of infants especially 
when, after continued vomiting and diarrhea, marked loss of body 
fluid results. The ordinary methods often fail because of the presence 
of vomiting and diarrhea. Intravenous injection is often diiflcult and 
it is rarely possible to inject a sufficient quantity without throwing 
too great a burden on the circulation. The autliors have had little 
success with the subcutaneous method. The patient is placed in the 
recumbent position with the movements of the arms and the legs 
restricted by a restraining jacket. The most favorable site for the intro- 
duction of the needle is tlmough the linea alba just below the umbilicus. 
The patient is prepared as for any surgical procedure. The solution is 
introduced by gravity. Normal salt solution at 100° F. is introduced 
until the abdomen is slightly distended, which requires from 100 to 
250 c.c. The results are noted in a short while. A febrile reaction 
ranging from 100° to 101 ° sometimes follows this injection, but it sub- 
sides in twenty-four to forty-eight hours. 


Studies of Acid Production. — Sawyer, Stevens and Baumann 
(Am. Jour. Dis. Children, January, 1918, vol. xv, No. 1) say that 
major and minor surgical operations, infectious diseases, and diseases 
of the gastro-intestinal tract are aceompanied by an increase of acid 
production. Children seem more susceptible to acidosis tlian adults 
and the authors have undertaken to prove tliis e.\'perimentally on a 
series of 10 cases. A difference in reaction toward the acid-producing 
diets was noted by means of the blood and urine analyses. Tiierc 
was also a difference in tlie time which elapsed before a marked response 
occurred. The cause of this variation was not determined. The 
response to the high fat diet was apparently more rapid and greater 
than to the low calory diet. Starvation does not always produce a 
marked increase of the acetone bodies in the blood of children. Promi- 
nent symptoms of acidosis may appear in less than twenty-four hours 
on the low calory diet. The most frequent symptoms are nausea, 
vomiting, drowsiness, irregularity and slowness of the pulse and an 
increased respiratory rate. The titratable acid of the urine, which is 
largely due to a preponderance of acid phosphate, incre-ases as a result 
of the change in the diet before the ammonia. This is accompanied 
by an absolute increase in the phosphate of tlic urine without a com- 
pensatory decrease of the fecal output. The increased acid elimination 
is often followed by a period of diminished excretion and this is asso- 
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ciated ^Yith a similar decrease of the phosphate excretion. The increase 
of the ammonia excretion appears on the second day after taking the 
acid-producing diet and lasts for several days after the resumption of 
the normal diet. Creatinin is practically constant and may be used 
as a standard to determine the accuracy of the urine collection. Creatin 
is uniformly increased during the period of increased acid production, 
vrhich is followed by a period of markedly diminished excretion lasting 
several days. While the nitrogen excretion varies witliin wide limits, 
an unmistakable rise during the period of high fat feeding is present. 
Tliis increase is uniformly accompanied by an increased creatin excre- 
tion and may be due to muscle break-down. In this series during the 
low calory period twice the amount of nitrogen ingested was eliminated 
through the urine and the increased elimination during the acid period 
was occasionally followed by retention. In a few cases qualitative test 
showed the presence of aceto-acetic acid four hours after the taking of 
the high fat diet. The carbonate values of the plasma of the blood 
is a reliable index of the severity of the acidosis. The combining power 
appears to be inversely proportional to the sum of the titratable acid. 
The average normal plasma carbonate value for twelve children between 
the ages of four and eight years w’as 54 volume per cent. In a general 
way the increase of acetone bodies in the blood is proportional to the 
severity of the acidosis. The glucose content of the blood is usually 
decreased during the period of acidosis. 


The Skin and Throat Manifestations of Heine-Medin’s Disease.— 
Regan {Arch. Fed., December, 1917, vol. xxxiv. No. 12) believes that 
congestion of the throat is an almost constant symptom of poliomj'elitis 
dining the early acute stage. It is, as a rule, limited to the faucial 
mucosa and tlie pharjmx, w'hile the soft palate assumes a deep red 
color and often a distinct violet-like hue. The surface bloodvessels 
are not usually congested to any great extent. This idolet-like tinge 
varies in degree and while not by any means typical, it is somewhat 
distinctive of poliomyelitis when it is marked. A mild degree of inflam- 
mation of the tonsils is very common, but follicular exudation is rare, 
as is also true membrane formation. The uvula often appears unusually 
small. The buccal mucosa varies only slightly in color. The tongue 
is usually heavily covered with a grayish or yellowish-white coating 
with the tip devoid of covering. Gingivitis is present in a small pro- 
portion of cases. Rashes are frequent especially in younger children. 
They appear as early as the second day or as late as the fifth week. 
Their average duration is about four days. In distribution they show 
a decided tendency to localize on the trunk, especially on the neck and 
chest and to a lesser degree on the back, abdomen and face. Bulbar 
cases rarely show an eruption, but meningitic cases are frequently 
associated with rashes. The most common variety of rash is the pin- 
point to pin-head papular form. It is often preceded by a scarlatini- 
form eruption, wliich is usually easily differentiated from the rash of 
scarlet fever. True maculopapular tjqie of rash is rare. "Vldien it does 
occur it is not easily confused with measles. Herpes labialis are rare. 
Desquamation is rather frequent. 
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Pregnancy following Extensive Operation upon the Tube and Ovary, 
with Removal of the Appendix.— Vineberg {American Journal of 
Obstetrics) reports a case of a w^oman, aged tiventy-six years, married 
twelve months, never pregnant, seen in consultation. She had pain 
in the left groin and fever for several days. Then the pain shifted to the 
right lower portion of the abdomen and again to the left side. Upon 
examination, the abdomen was rigid, the uterus partly retroverted, 
posterior vaginal vault rigid but no mass could be made out. Ten days 
later the patient was again seen and was no better. The pain in the 
right side of the abdomen was very severe. The patient was remo^'Cf! 
to hospital for operation. The utenis was retrodispiaced and arUicrent, 
as were both tubes and ovaries. On the left side the tube was inflamed, 
the ovary cystic and both were removed. On the right side the oi'ary 
was in fairly good condition and was left and tlie tube opened at its 
fimbriated extremity. The appendix was found high up lieneath the 
liver in a mass the size of a hen’s egg, containing adherent cecum and 
ileum; the appendix was gangrenous. The patient made an uneventful 
recovery and subsequently became pregnant. 


Osteomalacia. — A case of tliis condition, comparatively rare in this 
country, is described by Baieev {American Journal of Ohstdries). Tlie 
patient was an Italian, manied at m’neteen years, who had in all 
thirteen cliildren. After the birth of the eleventh, the patient could not 
get up when she' attempted to walk, and during the next four years she 
became bed-ridden, with more or less constant pain in the legs, thighs 
and back. Her joints were not stiff, but, on attempting to walk, she had 
pain in the legs and extreme weakness. About Uvo months before she 
again became pregnant there was some improvement. Following this 
pregnancy she was worse, and about tivo years before coming under 
observation both the bones of the forearm fractured while the patient 
was attempting to put her left arm behind her back. She received no 
surgical treatment, but after three months she was able to use the arm 
again. The patient was then for some time in the hospital and r-ray 
examination showed united fracture of the left forearm and partially 
united facture of the neck of the left femur. The patient then returned 
to her home and became much smaller in stature and fractured her left 
humerus in attempting to raise herself on her elbow. These fnigment.s 
did not unite. She was again brought to the hospital after being in 
labor fourteen liourn in her thirteenth pregnancy. The abdomen w.-is 
greatly protuberant and tlie head unengaged and the patient was given 
an anestlictic for examination. "While being placed upon the table, 
the right femur fractured with an .audible crack. The cervix w.as found 
to be fully dilated and the fetal head above the pelvic brim. The jielvi-.- 
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was beak-shaped and so^deformed that tlie head could not descend. 
The child was delivered bj'- abdominal Cesarean seetion and the patient 
- finally developed, in about two weeks, a bed-sore. She was taken from 
the hospital against advice and subsequently died in her home. The 
body was obtained for examination and the entire skeleton found 
to be extensively diseased by osteomalacia. Among the most 
interesting explanations of tliis disease is that given by McCrudden 
{Arch. Inf. Med., 1910, Iv,' 196 to 630) who found by ej^eriment that 
calcium phosphate is greatly lessened in these cases while magnesiiun 
phosphate is increased, the organic sulphur and phosphorus being also 
increased. Felding has advanced the theory that the disease is a 
trophoneurosis due to reflex stimulation from the ovaries. In the case 
reported, tliere was a continued drain of calcium from the patient for 
eleven years, during which she was either pregnant or furnishing milk 
for her child and exhausting her supply of calcium. There had been 
several efforts at recovery but these efforts were finally overcome by 
repeated pregnancy.. 


Pregnancy Complicated by Cancer of the Cervix. — Zimmermann, 
{American Journal of Obstetrics) among 3000 obstetrical cases in tlie 
Low Maternity of the Brooklyn Hospital, foimd 2 cases of cancer of 
tire cerrdc complicating pregnancy. He describes the characteristic 
case of a multipara, aged thirty-seven years, admitted to the hospital 
because of intermittent vaginal hemorrhage. Menstruation had been 
missed for about two months, and three days before admission she had 
cramps in the lower abdomen and greatly increased hemorrhage. A 
diagnosis of threatened abortion was made. Upon examination, there 
was a cauliflower growth from tire posterior lip. The os was patulous 
and the body of the uterus not very mobile, soft and about the size of a 
form montlrs’ pregnancy. As hemorrhage was profuse, the vagina was 
tightly packed with gauze. On the following morning the ovum was 
expelled with the packing, followed by gradual involution, but the 
uterus remained tender on pressure and not freely mobile and there was 
a small mass in the left broad ligament. The entire uterus was removed 
and the patient’s recovery was apparently good. Witliin eight months 
she had a return and died of malignant disease involving the remaining 
structures of the pelvis within a year. A further case is described of a 
multipara in labor a little before the eighth month. Wlien admitted to 
the hospital there was a hard ring about the cervix nearly one and one- 
half inches tliick. Although uterine contractions were rigorous, tlie 
ceriTX did not dilate, and malignant disease was evidently present. 
Accordingly, the diild was delivered by Cesarean section and the entire 
uterus then removed. The patient made a good recovery. 

Bichloride of Mercury Poisoning from the Insertion of a Tablet 
within the Vagina. — ^ISIillar {Brifisli Medical Journal) reports the 
case of a woman who had been in the habit of taking vaginal douches 
of bichloride of mercury, who inserted a tablet containing 8f grains 
into tlie vagina at bed time. The patient seemed to think tliat 
this was practically the same as taking a douch. At ten o'clock the 
following morning she came to a physician’s office complaining of 
pain and swelling of the vulva and told what she had done. Copious 
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warm douches of water were at once given and a few hours afterward 
severe pain began in the abdomen, with diarrhea and severe vomiting. 
Upon examination, the vaginal mucous membrane was practically 
intact but the external parts were congested and edematous. TJie 
patient grew steadily worse and died of exliaustion on the sixth day. 
An autopsy was obtained which showed the characteristic lesions of 
bichloride poisoning. 


Twin Pregnancy in a Horn of a Bicornute Uterus.— Scott and 
Foeman {American Journal of Obstetrics) describe the case of a mul- 
tipara who became a third time pregnant when her second child was six 
months old. During the first four months of this pregnancy she suffered 
from sharp abdominal pain at irregular intervals. On one occasion the 
pain was so severe that an abortion was feared but did not occur. 
When the tenth month of pregnancy came, labor pains began and con- 
tinued over a period of turn weelcs and subsided without the expulsion 
of any material from the uterus. Tlie abdomen remained large and it 
was suspected that the patient had an ovarian cyst. Ten months after 
this a tliird child was bom and the delivery was not unusual except for 
rather severe hemorrhage. Three j'^ears elapsed and then a fourtli child 
was born, after a normal pregnancy and a normal labor. Three aI)or- 
tions followed the birth of this child, and nine years after the birth of the 
fourth child the patient again became pregnant and passed through a 
normal confinement. In the interval of pregnancies menstruation was 
regular. The abdomen of the patient remained large and she suffered 
occasional attacks of pain in the lower abdomen very similar to the 
pains of labor. These attacks gradually increased in frequency anrl 
severity, and twenty years after the uncompleted labor the patient 
entered the hospital for treatment. On opening the abdomen there was 
a large sac attached to the posterior wall of the pelvis and to the uterus. 
This was removed, together with the riglit tube and ovary which were 
attached to it. The patient made an uninterrupted recovery. Upon 
examining the sac, the bones comprising two fetal skeletons were found. 
On microscopic examination the smooth muscle cells were found in 
the wall of tlic sac with other tissues, indicating that the gestation sac 
was a portion of the uterus. Evidently this sac was one horn of a bi- 
cornute uterus and in that portion of the womb there had occurred a 
twin pregnancy and the skeletons of the fetuses had been rcUiined for 
twenty years. During this time the patient had been pregnant several 
times and had been delivered of tlwce living children. 


The Operative Treatment for Stenosis of the Pylorus in Infants. — 
Monnier {Revue mcdicale dc la Suisse romandc) has operated 
upon 4 infants, three, four and eight weeks olrl, for stenosis of the 
pylorus. In 1 case the cliild was so weakened by constant vomiting 
that the operation seemed a great risk. The chihl, howe\-er, grew 
immediately better and the vomiting stopped Jis soon as the openi- 
tion was completed. None of these infants would pro])ab!\- have 
survived a more complicated operation. The method employed 
was that of Rammstedt, which consists in slitting lengthwise tlie 
muscular fibers of the pylorus, which arc always hypertrophied in the.-'' 
cases. The incision leaves the mucous membrane undisturbed. Tliere 
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is a separation of 2 or 3 mm. between the cut edges, wliich makes a 
gap, in the depths' of which the mucous membrane can be seen protrud- 
ing slightly. No sutures are applied, and occasionally a small omental 
flap is drawm over to the site of operation, which requires but a few 
moments. But a few drops of chloroform or ether, or both, are given, 
and the pyloric region is drawn out through a small opening above the 
umbilicus. The pylorus was a hard tmnor resembling an almond, with- 
out any suggestion of inflammatory changes, and vdth an anemic sur- 
face. The incision is carried freely through the serous and muscular 
coats down to the mucous membrane and the cut edges separated widely, 
but there is scarcely any bleeding. After the operation the child must 
be fed very carefully, small quantities only of food being given at 
frequent intervals. As the child is ravenously hungry the temptation 
is to give too much. When feeding is limited or when a wet-nmse can 
be obtained the results are usually very satisfactory. 


The Umbilical Cord as a Factor in Infant Mortality. — ^Y oung {Amer- 
ican Journal of Obstetrics) calls attention to the part plaj'ed by the 
umbilical cord in producing the death of the infant during gestation 
and at birtli. During gestation, knotting of the cord may cause the 
death of the fetus at any time. At the time of birth the cord is fre- 
quently around the neck, and the importance of this condition depends 
upon its length and elasticity, the number of coils, and the placental 
implantation. This coiling of the cord is fiuthered by unusual activity 
in the fetus. The condition may be inferred during labor if the head is 
imperfectly flexed and withdi-avTi between the pains. If there is shock 
during pains or sjTnptoms of hemorrhage through placental separation 
the diagnosis is suggested. The largest number of coils reported about 
the neck of the cliild is eight, and if tlie life of the child is to be saved, 
immediate delivery by Cesarean section must be considered. A case is 
described of a primipara, vitlii normal pelvis, who had premature 
rupture of the membranes and slow labor. Pituitrin was given twice. 
The head engaged, but between tlie pains receded very noticeably and 
shock developed during pains. The patient was dehvered with difiiculty 
by foreeps and seemed much shocked dining the operation. The child 
was dead, the cord was three times about the neck and pulled to an 
exsanguinated rope, a noose being formed by the cord. The placenta 
was attached at the fundus on the posterior wall of the utenis. The cord 
measured 106.5 cm. Had Cesarean section been employed promptly the 
child’s life might have been saved. In discussion, Barclay drew atten- 
tion to the fact that a short umbilical cord is rare. The records of the 
last year at the Maternity of the Manliatten Hospital show but 5 short 
cords, of which the shortest was 37 cm. in lengtli. Of these only 3 made 
complications during labor. In 3 instances the condition was recogmzed 
before delivery, in which case the child was delivered and the cord tom 
off 0.5 cm. from the imbilical ring. There was profuse hemorrhage, 
which was stopped by circular purse-string sutures. In another case the 
head was on the loilva and receded to an abnormal extent in the interval 
betiveen pains, and from this the diagnosis was made. In still anotlier 
there were 2 coils of the cord around the neck. The cord was cut and 
the child delivered. The cord measured 45 cm. in length. In this c^e 
the cord was both short and vTapped about the cliild’s neck, and dunng 
delivery the placenta was detached, followed by sharp hemorrhage. 
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Results of Radium Treatment in Cancer. — As a result of the use of 
about 235 mg. of radium in the treatment of 042 cases of cancer and 
allied conditions at the Collis P. Huntington Memorial Hospital from 
September, 1913, to January, 1916, Duane and Greenougii {Boston 
Med. and Surg. Jour., 1917, clxxvii, 359) believe that the following con- 
clusions are justified; (1) Man^'^ cases of advanced, inoperable, or recur- 
rent cancer may be given benefit by treatment with radium. (2) In such 
cases the relief may include one or more of the following advantages — 
relief of pain, diminution of discharge, rendering discharges less offen- 
sive, relief of hemorrhage, diminution in the size of the tumor masses, 
even to their total disappearance, and the improvement in the genci'al 
condition of the patient. To these must be added the undoubtedly 
beneficial psychic effect upon the patient. (3) In a very small number 
of advanced and apparently inoperable cases, impro^'ement may occur 
such as to permit a radical operation to be performed. (4) In a certain 
proportion of cases of superficial non-metastasizing types of cancer 
(about 35 per cent.) and in a much smaller number of cases of metas- 
tasizing cancer, radium is capable of destroying the clinical manifes- 
tations of the disease. Sufficient time has not elapsed to report these 
cases as cured, and they are being kept under observation. In a lim- 
ited number of cases, recurrence, after apparent destruction of the 
lesion, has taken place. (5) In keratoses, papillomata, and other benign 
skin diseases regarded as “ precancerous,” radium is effective in destroy- 
ing the clinical manifestations of the disease in from 48 to GO per cent, 
of cases. In tlie treatment of many tumors and diseases radium has 
been used with benefit, depending largely upon the e.xtent of the dis- 
ease, its depth in the tissues and the practical ability to appb' suffi- 
cient radiation to modify or destroy tissue or tumor growth. The use 
of radium in prophylaxis of recurrence after radical operation for the 
cure of cancer is not advised by these investigators. Wicn serious 
doubt exists as to the complete removal of the primary tumor and when 
the location of the suspicious area is superficial and accessible and of 
small extent, radium may be used with benefit; but when a large area 
is to be considered, as after an operation for cancer of the breast, the 
difficulties of covering the whole area wth sufficient radiation are siicii 
that the treatment is not to be recommended. Of the (412 cases of 
cancer of all types in this series that were treated with radium, 3.")f, 
or 55 per cent., received definite benefit. Although many cases of 
advanced carcinoma show no appreciable benefit from radium treat- 
ment, on the other hand, in no case in this series did radium appc.ar 
to have accelerated the growth of the tumor tissue. Of the detailed 
report of indi\ddual tj-pcs of cases treated that accompanies this article, 
we shall concern ourselves merely wdtli that part of it that cmbrac<^' 
the female generative organs: Vagina: 4 cases of cancer of the vagitia 
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received radium treatment. They are all dead, the average duration 
of life being sLx months, from the onset of treatment. Vulva: 2 cases 
and also 1 case of cancer of the clitoris, none of ■which showed any bene- 
fit from the treatment. Uterus: these cases have beep classified as 
follows: Group 1. Cases considered inoperable and treated ■\\ith radium 
which improved enough to justify later radical operation; 5 cases, 
3 Imng, 2 of which are wilhout recurrence at twelve and eighteen 
months after operation and 1 case free from recurrence for two years 
after operation, w'hen a local recurrence appeared and the case is now 
under treatment. Group 2. Cases given prophylactic treatment fol- 
lo'R’ing a radical hysterectomy; 5 cases, 2 free from recurrence at tv'elve 
and fifteen months after operation, 2 recurrent cases and 1 case untraced 
but free from recurrence eight months after operation. Group 3. 
Recurrence after hysterectomy; 37 cases, 1 apparently free from the 
disease, 2 doubtful, 5 li-ving with recurrences wlule the remaining 29 
are dead. Gi’oup 4. Recurrence after the use of the curette and cau- 
tery; 21 cases, 4 Imng -^nth recurrence and under treatment, 1 living 
and ■\^^tl^out e\'idence of disease nineteen montlis after beginning 
treatment, but since then untraced. Group 5. Inoperable cases; 22 
cases, none free from disease, average duration of life after beginning 
radium treatment was twenty-two months. Of the total 90 cases of 
carcinoma of the uterus, 7 cases are living and apparently free from 
disease at periods varjing from six to nineteen months after operation, 
2 of these cases being treated on a prophylactic basis while the other 
5 W'ere recurrent or inoperable cases. Ovary: 5 cases of carcinoma of 
the ovary received radium treatment. Of these, 1 case showed tem- 
porary improvement but died fifteen months after beginning treatment. 
The other cases showed no marked improvement imder radium. In 
connection with ■the foregoing article it is interesting to note that Boggs 
(Aju. Jour. Roentgen., 1917, iv, 207) states that experience of the past 
fe^w years has shown that we cannot treat successfully ■with radium 
at a greater distance than 2 or a maximum 3 cm. It has been univer- 
sally accepted that cancerous growths can be promptly and also appar- 
ently permanently cmed at tliis depth from the radium ■tube. How- 
ever, if the disease is advanced and there is infiltration of the gro^wth 
into adjacent lymphatics the cure is only apparent. The local growth 
may disappear, but if metastasis takes place before treatment is given 
it will progress ■nnthout regard to the quantity of radium applied or to 
the length of time it is applied. 
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Reaction of the Spleen in Acute Infections. — ^The reactions m the 
spleen under various conditions of disease have always been dimcu 
of interpretation. Much of this difficulty lies in the lack of a clear 
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conception of the function of the spleen as an organ, as well as in the 
lack of knowledge concerning the activities of the individual portion of 
its tissues. This ignorance permits of wide speculation on tlie part of 
many observers, a feature which has been taken advantage of bj^ not 
a few advancing hypotheses difficult of proving or disproving. As 
is pointed out by Evans (Johns HopJdns Hospital Bulletin, .xxvii, 
356) there is no thorough agreement upon the nature of the various 
cell elements present in the normal spleen. To what extent the spleen 
pulp is active as a hemopoietic organ, what is the nature of the large 
endothelial cell of the sinuses and what is the relationslup between 
the endothelial cell of the Malpighian body, of the vascular spaces, and 
of histogenous origin, are questions which require further study. Evans 
has made a study of the splenic tissues under conditions of various 
infections. He points out that tlie reactions may be broadly grouped 
into tv’^o classes of splenic enlargement: (1) with red pulp substance; 
(2) with gray pulp substance. It is interesting that these groups are 
fairly sharply defined by the nature of the infection. The red type of 
the reaction is an acute splenitis found particularly in typhoid fe\'cr 
and its allied diseases; the gray variety is associated \vith infections b\' 
the pneumococcus, staphylococcus and the various streptococci. These 
splenic reactions are to be recognized in the gross, the red variety being 
the large spleen with tense capsule and-soft, almost diffluent pulp. In 
it the Malpighian bodies are obliterated. The gray variety shows 
moderate enlargement with a pulp substance which, though soft, is 
never diffluent. The pinkish-gray color is uniformly diffused through 
the tissue and the Malpighian bodies are not to be seen. The types 
are also distinct on histological examination. TJic reaction in the red 
variety consists mainly of engorgement of the splenic sinuses accom- 
panied by a hyperplasia of the endothelial cells of the pulp. In the gray 
variety more or less congestion may be present but tlie tissue I’caction 
is distinctly different from the above. In place of the endothelial 
proliferation of the pulp there is an accumulation of polymorphonuclear 
leukocytes and other oxydase-containing cells as well as a fair number 
of lymphocytes. To observe the more or less specific splenic response 
to particular infections, Evans studied the spleen of rabbits inoculated 
with a variety of B. typhi murium and the pneumococcus. Although 
the reactions were not so prominent and individual as they arc in man, 
a similarity in the reaction was nevertheless oljscrvcd. The author 
points out that although tlie two types of splenic tumor appear quite 
distinctive, it is not to be inferred that single varieties of cell elements 
alone respond in either. 

The Oxidizing Ferment of the Myelocyte Series of Cells and its 
Demonstration by an Alphanaphthol-pyronin Method.— Classifications 
of the white cells of the blood we have in plenty. Tlie difficulty which 
confronts the microscopists is the certain recognition of the cells iielong- 
ing to individual groups. It is true that under normal conditions or 
coniinon pathological states this difficulty is not so great, but in ci'rtain 
blood diseases the classification of the cells appearing in the blood 
stream is no easy matter. By the ordinary mclhod.s of staining ihcre i,> 
little opportunity to indicate the exact nature of the cells .siwhen of a? 
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myeloblasts and their differentiation from lymphogenous cells is not 
certain. It has been shown by Winckler, Brandenberg and others that 
lymphocytes and their accestral cells are devoid of oxidizing ferments 
while the cells of myelogenous origin commonly contain it. However, 
even at the present time it is not clear whether the cells in all stages in 
the development of leukocytes are oxydase-containing. Nevertheless a 
positive reaction for oxydase -wnthin white cells of the blood is accepted 
as sufficient evidence for excluding them from tlie lymphogenous series. 
Various reagents have been used for this demonstration of this intra- 
cellular ferment. The guaiac test has been replaced by a more precise 
method whereby indophenol resulted from the interaction of oxydase 
upon alphanaphthol and dimethylparaphenylenediamine. This latter 
method has been in common use and has given, as demonstrated in 
the work of Evans, a new imderstanding to many cells in the circula- 
tion and in the hemopoietic organs under pathological conditions. One 
difficulty in making use of the diamine test has been in the transient 
nature of the reaction. The coloration of the oxydase granules is best 
observed vdthin a few minutes after the application of the test solutions, 
from which time a rapid fading takes place. Furthermore, the diamine 
compound is very expensive and when made up in solution for use, 
lasts only a few days. Graham (Jour. Med. Res., xxxv, 231) has 
brought fommrd an excellent and inexpensive substitute for the 
demonstration of oxydase granules. He has tested his method upon 
blood smears as well as upon formalin-fixed tissues. The results have 
been very satisfactory. By this method the cells are treated with an 
old solution of alphanaphthol (or by a solution ripened with hydrogen 
peroxide) and after washing are then stained wi^ an aniline-pjTonin 
solution. The ox5'dase granules are sharply differentiated by the 
pyronin staining and are quite permanent. This new method should 
find a wide application and permit of a better classification of the 
indefinite white cells of the blood. 


The Etiology of Scarlet Fever. — jMallory and Medlar (Jour. Med. 
Res., xxxv, 209) have foimd a microorganism in association witli 
pathological changes of the respiratory tract in scarlet fever, which 
they believe is of etiological significance. The microorganism is a Gram- 
positive bacillus belonging to the indefinite diphtheroid group. The 
exact biological characteristics of the organism for comparison wth 
other members of this group have, as yet, not been determined. The 
bacillus was isolated from the faucial tissues in 5 cases of scarlet fwer. 
No conclusive results were obtained by means of the complement-fea- 
tion test nor by animal e^^eriment by the use of this microorganism. 
The autliors place much importance upon the presence of morpho- 
logically similar organisms present upon the epithelial surfaces of tie 
pharynx and respiratory tract in cases dead of scarlet fever. They do 
not, however, make .any positive claim for this organism as the cause 
of scarlet fever. 

Primary Carcinoma of the Ureter, — Schaiitt (Jour. Cancer Research, 
i, 461) has collected all the undoubted cases of primary c.aranonia 
of the ureter, beginning with the first reported by Wising and m 
1878. Spies, in 1915, published a very complete review mcludmg 
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benign and' malignant tumors of both kidney and ureter. TJie author 
however, is able to add 3 other cases, besides the 1 lie reports in detail, 
rnaking a total of 20 cases now recorded in the literature. The condi- 
tion is one seen after early adult life. The sexes appear to be equally 
affected. The diagnosis is rarely made clinically, since the symptoms 
come on very gradually. The presence of a painless abdominal tumor 
the author states, has most often led to a diagnosis of hydronephrosis 
due to ureteral obstruction. Pain, which maj’^ be severe, is a late 
manifestation, and in its absence a tentative diagnosis of neoplasm has 
sometimes been made. The author’s case might be called a typical 
one, as it corresponds in general with the others, whose histories are 
briefly given. The patient was a female, aged fifty-eight years. The 
chief complaint was diffuse pain in the abdomen, especially low, in 
the left iliac region. There was a history of persistent constipation 
suggesting intestinal obstruction. A little over two months after 
admission and three and a half months after the onset of her illness, 
the patient died. Autopsy revealed manj' dense abdominal adhesions 
between the viscera and the abdominal wall. In the upper left abdo- 
men there was a large retroperitoneal mass to which the jejunum was 
adherent in a sharply kinked position. The mass appeared to have 
some relation to the kidney. Other autopsy findings aside from 
metastases were of interest but rather unimportant. The neoplastic 
mass was firmly adherent to the abdominal wall, and to the vertebral 
column from the eleventh dorsal to the third lumbar vertebra. It was 
cystic, containing cloudy fluid and necrotic debris. The body of the 
third lumbar vertebra had almost been destroyed by the newgrowth, 
which also infiltrated tlie psoas muscle. The cavity of the tumor 
measured 10 x 10 x 15 cm., and its wall averaged 2 or 3 cm. in thickness. 
The wall consisted of a friable pink tissue on a firm white base. The 
upper boundary of the mass was higher than the upper end of the ureter. 
The occlusion of the ureter by the growth had led to a dilatation of the 
renal pelvis. The lower extremity was continuous with the ureter, 
which could be followed as a solid cord for a distance of 3 cm. into the 
mass. Below this point the ureter was normal. Sections showed the 
tumor to be a primary cancer of the ureter, further described as of 
the transitional cell variety. Metastases were found in the portal 
channels of the liver, beneath the capsule of the left kidney, and in the 
bodies of several vertebra;. The lung and liver, it ma}' be noted, arc 
the usual sites of secondary growth in tumors of this sort. The rela- 
tion of calculi to carcinoma of the ureter is mentioned in this connection, 
but a definite suggestion as to the etiology is not made. 

Experimental Typhoid Cholecystitis with Cholelithiasis. — The impor- 
tance of a typhoid infection locating in the gall-bladder is by no means 
new. It has been brought to our attention through the finding of the 
typhoid bacillus in the gall-bladder in virtually every case of typhoid 
fever, and also in the evidence that human carriers of this infection 
possess an infected nidus in this vi.scus. I’urtherinore, there is evi- 
dence that not a few of the cases of chronic cholecystitis have their 
beginning in typhoid fever. The association of gall-stones with these 
chronic inflammatory processes of the gall-bladder is also well known 
and has been shown to have a direct relation with a typhoid infection. 
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Emmerich and Wagner {Ceniralhl. /. Allgem. Path., xxvii, 433) car- 
ried out a series of experiments in which the results strongly confirm 
the observations made in the human. They immunized rabbits, by 
means of vaccines, against the B. typhosus. These animals were 
then inoculated with li%Tng cultures directly into the gall-bladder. 
Observations were made upon these animals during a period of eighteen 
months and, by the examination of individual rabbits at various 
periods, the sequence of pathological changes in the gall-bladder was 
observed. Various grades of inflammation were observed, the most 
interesting being those in the later months when chronic processes 
became evident. Fibrosis of the gall-bladder with destruetive or 
h 3 q)erplastic reactions in the mucosa associated witli a shiinkage of 
the wall, were very similar to the lesions seen in human cholecystitis. 
The curious overgrowth of the glandular elements of the mucosa 
frequently appearing to invade the deeper submucosa is noteworthy. 
In a fair number of the animals there was the development of gall- 
stones consisting mainly of pigment deposit. The stones were multiple 
and of irregular size and shape. They contained relatively little 
cholesterin. The majority of animals also became chronic carriers, so 
theB. typhosus could be isolated from the stools or intestinal contents. 
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Health of Food Handlers. — ^Harris and Dublin {Monograph Series, 
No. 17, Department of Health, New York City) report the result of 
intensive examination of 1748 food handlers examined at the Occupa- 
tional Clinic during 1915 and 1916. Tliese intensive examinations were 
made possible by the cooperation of the American Museum of Safetj', 
and are typical for the entire number of food handlers, 44,042 examined 
at the Clinic and 33,000 by private phj'sicians during the same penod. 
The results of the examinations were classified, tabulated, and analyze 
by Dr. L. I. Dublin, statistician of the Metropolitan Life Insurance 
Company. The 1748 food handlers represented the following 
tions: Waiters, 695 persons; waitresses, 211 persons; cooks, male, 
persons; cooks,*^ female, 110 persons; other kitchen employees, lo per 
sons; bakers, 274 persons; total, 1748 persons. The conditions 
were as follows : In tlie entire group there were 10 cases of active “ 
culosis, 12 of suspected, and 3 arrested tuberculosis. Among waite 
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were found 5 positive and 2 suspected cases; 41 persons gave e\’idence 
of active or suspected syphilis, of wliich 37 occurred annong waiters. 
This group furnished 46 individuals with flat feet and a similar number 
mth varicose veins. Among waitresses, of whom 211 were e.Kamined, 
65.8 per cent. shoAved anemia and 62 per cent, had varicose veins; 
17.1 per cent, were reported as suffering from some form of menstrual 
disturbance. Four Avaitresses Avere discovered to have syphilis. The 
predominating defect among cooks was organic heart disease. There 
Avere 32 AA^ho shoAved cardiac disease. In addition, also, 1 active, 1 
arrested, and 2 suspected cases of tuberculosis and also 1 active and 5 sus- 
pected cases of sj^jhilis Avere found. Of these coolvs 161 had very marked 
disturbance of the digestiA’^e functions. Among bakers no tuberculosis 
or active syphilis Avas demonstrated, but 38 cases of clnonic bronchial 
conditions, consisting of 9 chronic bronchitis and 29 pulmonary emph}'- 
sema; 30 had organic heart disease and 33 anemia. The importance 
of the examination of food handlers is shoAvn both from the stand-point 
of proteetion of the health of the community and opportunity of study- 
ing in occupational gi’oups, the preA’^enting of disease, and in order to 
discover incipient pathological conditions that would othenAuse make 
great progress before being discovered. Finally, it is sIioaati that the 
lack of uniformity in clinic standards and methods of elassification 
makes the reports that have thus far been published by otheis AAmrking 
in the field of industrial hygiene less A^aluable than Avould be if such 
uniformity were present. 


Experiences with the Louse Nuisance. — Hase {Zentralblnlt Baht., 
Part 1, p, 153) reports the folloAving: One year of Avarfare has elapsed 
and much of interest has been learned Avith reference to body lice. 
There are persons Avho acquire immunity to the painful sensation caused 
by the bite of the parasite. Some persons are not attacked at all, some 
are hypersensitive, and some acquire immunity to the bite gradiially. 
This explains the fact that tlie greater part of tlie population of Rxissian 
Poland is indifferent to the louse nuisance. It appears that a subject 
Avhich is immune to louse bites is not immune to tlie bites of other 
parasites such as bed-bugs, fleas, and mosquitoes. Of all commercial 
preparations sold for the purpose of destroying lice not one has been 
found to be of real lasting value. Many of these preparations are highly 
odorous and some are indeed dangerous. The author cites an interest- 
ing list of not less than 181 proposed remedies. One called “Inscctol" 
is adA'^ertised as being of particular value and calls for the ingestion of 
pills containing milk-sugar and the extract of the parasite. The as.ser- 
tion often made that those aaFo are constantly handling Jiorses arc 
fi-ce from lice has not been A'crified. Profusely sweating indi\dduals 
do not seem to be more affected than scantily SAA-eating indiA'iduals. 
Of peculiar interest is also the observation tliat lice Avill .shun an old 
dirtj' shirt and underwear saturated AAith prespiration while they seem 
readily attracted by fresh and clean fabric. Apparently the high tem- 
peratiu-e and humidity of the air betn'cen the body and the fabric do 
not seem to agree aa'cII AA’ith the parasite. A louse aaIII ahA'ays look for 
the cooler parts of the clothing. Tiie soldiers claim that the lice made 
themselA'cs much more obno.xious aa'IuIc the soldiers AAcre at rest and 
comparatiA'ely cool. It has also been noted that the number of lice is 
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JOHN McCRAE, B.A., M.D., M.R.C.P. (London), 
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IN FLANDERS FIELDS. 

In Flanders fields the poppies blow 
Between the crosses, row on row, 

That mark our place; and in the sky 
The larks, still bravely singing, fly 
Scarce heard amid the guns below. 

We are the Dead. Short days ago 
AVe lived, felt dawn, saw sunset glow. 

Loved and were loved, and now we lie 
In Flanders Fields. 

Take up our quarrel with the foe; 

To you from failing hands we throw 
The torch; be yours to hold it high. 

If ye break faith -with us who die 
Wo shall not sleep, though poppies grow 
In Flanders Fields. 

(London “PoNcii,” 1915.) 


John McCrae, physician, soldier and poet, died in France from 
pneumonia, complicated by meningitis, on January 28, 1918. He 
was born in Guelph, Ontario, in 1872, the son of Colonel and Mrs. 
David McCrae, who survive him. His primary education AA’^as 
received in the Guelph schools, and later he entered the University 
of Toronto, graduating in arts in 1894 and in medicine in 1898, 
being the gold medallist of his year. He Avas an intern in the 
Toronto General Hospital, the Garrett Hospital at Mt. Airy, Md., 
and the Johns Hopkins Hospital, and then accepted a Fellowship 
in Pathology at McGill University under Professor J. G. Adami, 
to whom he became most intimately attached. In 1904 he received 
the conjoint degrees of M.R.C.S. and L.R.C.P., and later took tlie 
M.R.C.P. (London). He had lived in Montreal since 1900, and his 
work in medicine was chiefly identified with tlie Medical Scliool of 
McGill University and the Royal Victoria Hospital. For several 
years he served as pathologist at tlie Montreal General Hospital, 
primarily under the guidance of Wyatt Johnston, and after his 
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death was in charge of the department. For a number of years he 
was professor of pathology at the University of Vermont. In 1905 he 
was elected associate physician to the Royal Victoria Hospital and 
physician to the Alexandria Hospital (for infectious diseases) in 
Montreal. He continued his association with the department of 
pathology, and until his death held the dual position of lecturer in 
pathology and lecturer in medicine at the Medical School, McGill 
University. 

John McCrae was a born teacher. He loved the simple exposition 
of the pathology of disease and avoided at all times beclouding the 
subject with the abstruse and intricate. His demonstrations were 
impressive and sharp was his criticism, each point being made with 
a snap which reminded one that he was a student of Carlyle. If 
contrast was required in teaching it was used even to the grotesque. 
To the student it was a new departure from the uninspiring leeture, 
and he revelled in it. I have repeatedly met students who had sat 
under him and they never stinted their praise of his teaching. His 
simple methods demanded a firm rule and his class-room reflected 
a stern but congenial relation of master and student. The ward 
teaching was his particular delight, and when didactic lectures fell 
to his lot he converted them as nearly as possible into practical 
demonstrations by bringing as much pathological material to the 
lecture room as was possible. The students loA’^ed him for the 
interest he always displayed in their difficulties and because he 
showed the human side in medicine. They learned from him the 
unselfish duty of the physician to human distress in all walks of 
life. They loved him, too, because he never feared to step from the 
dignity of the teacher to the level of the student. 

In 1899-1900 he served with the artillery in South Africa, saw 
much active service and was in many engagements. Although 
serving as an artillery officer, he often acted as a medical officer 
when need required. His military activities brought him the 
Queen’s Medal, with three clasps, and later he was appointed com- 
manding officer of his battery. McCrae had much of the soldier 
in his make-up. His carriage, his approach and his appearance 
before an audience marked him of soldierly character. His method 
of dealing with others was always with that straightforward, square 
front which we are pleased to recognize as the attribute of a true 
soldier. He lent no patience to trivial quarrels, and often he would 
appear as the peacemaker, particularly amid the factions of a junior 
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faculty who everywhere are Quixotic in their grievances. On the 
other hand, he would have nothing with the peace-at-any-price 
party when a quarrel foimded upon rights and principles was at 
stake. He was a man of few words but of decided action. Of his 
South African experiences he rarely spoke, but we have a number 
of poems, whieh though telling us little of the aetual warfare, spoke 
volumes of the thoughts of the man. In 1910 he was invited to 
accompany Earl Grey, then Governor-General of Canada, on his 
trip through western Canada, across Hudson Bay and return by 
way of Labrador. The members of this party never failed to refer 
to the interest and pleasure whieh John McCrae infused into tlie 
trip. Earl Grey said that “they had travelled 3000 miles and McCrac 
had a story for each mile.” 

At the outbreak of war in 1914 McCrae had just arrived in 
London. He cabled to Canada offering his services and was 
appointed surgeon to the First Brigade of Canadian Artillery. He 
was with the guns along the Ypres sector for a continuous period of 
fourteen months, and was in the thick of the engagements where 
the Canadian forces made an undying name for tlieir valor. His 
brigade was behind the area where the first gas attack was delivered 
and his description of their moving up to hold the front line was 
most graphic. They were under intense fire for seventeen days, 
and on one occasion a shell came tlirough his dressing station, but 
he escaped injury. When in the service of his country he was a 
man of few words, and few there are who have an appreciation of 
what he endured. His healtli was undermined by the strain of 
constant duty and the conditions under which tlie men were living 
in tlie early period of tlie war. He did not realize tliis: in fact, he 
was reproving himself for the lack of greater sacrifices whicli he 
deemed it his duty to make. It was only through the strong appeal 
of his friends that he consented to accept tlie post of internist at 
a base hospital (IMcGill Unit). 

In his medical duties he was equally severe with himself. He 
sacrified his all for the comfort and welfare of the men under his 
cliarge; he was keenly desirous that all the invalided should have 
tile last ounce of care provided, to restore them to health as carli’ 
as possible. He served for over tv'o years as chief in medicine in 
the McGill Unit. Just before his death he had been appointed 
consultant to one of tlie British Army areas, the first officer of the 
overseas forces to be so honored. News of this came on tlie day on 
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which he was stricken with pneumonia. The attack at first seemed 
mild, but meningitis developed on the third day and death came 
two days later. 

In medicine John McCrea will be known to us for his admirable 
teachmg, and a number of researches of which his investigations 
on the relation of extensive superficial burns to duodenal ulcers, 
acute mycotic aneurysm of the aorta, necroses of the liver and a 
clinical study of scarlet fever are among the most important. He 
was co-editor with Professor Adami in the writing of a Text-book of 
Pathology. He edited the department of Pathology and Bacteri- 
ology in this J OURNAL for a number of years. However, he is much 
more widely Imown to a general audience for his literary essaj'^s 
and poems. During the present war the poems given herewith 
are among his best. “In Flanders Fields” has received favorable 
criticism everjT\'here, and has been republished the world over. 

John McCrae leaves a host of friends to mourn his untimely end. 
All will sorely miss him and his genial presence. Those who knew 
him will carry forward his torch, not forgetful of the living spirit 
of the man and a character as true as steel. His last poem, 
“The Anxious Dead,” may almost be regarded as an answer to 
“In Flanders Fields.” 


THE ANXIOUS DEAD. 

O guns, fall silent till the dead men hear 
Above their heads the legions pressing on 

(These fought their fight in time of bitter fear 
And died not knowing how the day had gone). 

O, flashing muzzles, pause, and let them see 
The coming dawn that streaks the day afar: 

Then let your mighty chorus witness be 
To them, and Caesar, that we still make war. 

Tell them, O guns, that we have heard their call. 

That we have sworn, and will not turn aside. 

That we will onward, till we win or fall. 

That we will keep the faith for which they died. 

Bid them be patient, and some day, anon. 

They shall feel earth enwrapt in silence deep. 

Shall greet, in wonderment, the quiet dawn. 

And in content may turn them to their sleep. 

(London "Spectator,” 1917 .) 

Oskar Klotz. 
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SPINA BIFIDA OCCULTA:* 

(1) WITH EXTERNAL SIGNS, WITH SATMPTOMS. 

(2) WITH EXTERNAL SIGNS, WITHOUT SYIilPTOMS. 

(3) WITHOUT EXTERNAL SIGNS, WITH SYMPTOMS. 

(4) WITHOUT EXTERNAL SIGNS, I^TTHOUT S'i'MPTOMS, 

By Walter M. Brickner, B.S., M.D., F.A.C.S., 

ASSOCIATE SUnOEON, MT. SINAI HOSPITAL; ATTENDING SUnGEON, imOAD STHEET 

HOSPITAL, NEW YORK; MAJOIi, MEDICAL llESEUVE COIiP.S, 0. S. A. 

By spina bifida one ordinarily means, and the dictionaries so 
define it, a cleft or deficiency in the bony column with a lesion of 
the spinal cord or its membranes — usually a protrusion (menin- 
gocele, myelocele, or meningomyelocele). This is, I think, a wong 
use of the words. Spina bifida means bifid spine, and that individual 
has a spina bifida who has a cleft in the spine, whether or not there 
is protrusion of the spinal cord structures. In 1875, when Vircliow' 
reported what was supposed to be the first case observed, he coined 
the term “spina bifida occulta” to indicate a tj^ie of spina bifida 
in which the lesion was concealed beneath the skin. In a searcli 
of the literature as far back as 1825 I found, however, two earlier 
cases- that belonged to this tjqie of spina bifida, f and up to 1910 I 
found recorded about 85 cases. In these the lesion was indicated 


* Read, by invitation, before the New Hampshire Mcdiral Soricty, May 10, 1017. 
t The satyrs of the ancients may well h.avo been succested by instances of spina 
bifida occulta with short sacral “tails” and club-feet. Concerninq .'atjTs. see P.uily, 
Itcalcncyklopadic dcr Klassichcn AUcrlhumswisscnrchafi. 

VOL. 155. NO. 4. — ^ATHiL, 1918 



474 


brickner: spina bifida occulta 


externally most often by a distinct hypertricbosis over the cleft, 
somewhat less often by a congenital lipoma symmetrically situated 
over the cleft, occasionally by a nevus, telangiectasis, or scar, or 
sometimes by a combination of these. Such a spina bifida occulta 
is most often found in the lumbar or lumbosacral region, but it 
may occur in the dorsal or even the cervical region. It usually 
involves only a few vertebral arches, but it may extend through the 
greater part of the spinal column. The "woman with the horse’s 
mane,”® exhibited many years ago in the “dime museums,” with 
a luxuriant mane of hair over the midline of her back, was an instance 
of such an extensive bifidity. Mere hairiness of the lumbosacral 
region, which is noted in many individuals, is not indicative of a 
spina bifida. Such a well-marked hypertrichosis with long hairs 
as is shown in Fig. 19, is, however, a pretty safe indication that a 
spina bifida occulta is present, and probably most of the cases of 
sacral hair growth studied by anthropologists some years ago as 
an atavism, or a stigma of degeneracy, are instances of this congeni- 
tal deformity, as first suggested by Recklinghausen.'* I have found 
some very interesting records of such lumbosacral hair growth in 
several members of a family, however, and spina bifida occulta is 
not an hereditary phenomenon. The hypertrichosis may not 
appear, or develop prominence, until puberty. 

The congenital lipoma associated with spina bifida occulta is not 
freely movable, but is somewhat attached to the underlying aponeu- 
rosis, and is usually quite circular in outline (Fig. 2). In 4 cases 
operated upon I have confirmed the interesting observation recorded 
by A. Jacobi,® many years ago, that congenital lipomata differ 
from the other varieties in being unencapsulated and very finely 
lobulated, in which respect they are much like subcutaneous fat. 
Not every case of congenital supraspinal lipoma has a bifidity 
associated with it. 

In several cases of spina bifida occulta scoliosis or other spinal 
deformity is also present, and sometimes there are other congenital 
malformations. 

In his recent work on the Surgical Diseases of the Spinal Cord 
Elsberg explains the phenomena of spina bifida occulta in the 
following manner: At birth the cord extends down to the lower 
end of the spinal column; as the individual grows the cord recedes, 
relatively speaking, until its lowest end is at about the first or 
second lumbar arch; if, therefore, any nerve roots are congenitally 
herniated through a spinal colunm dehiscence, these will undergo 
stretching as the disproportion in length between the bony and 
medullary columns develops with the growth of the individual. 
Of course, however, this must not be accepted as the entire explana- 
tion for the following reasons: 

1. In some cases with symptoms there is no hernia of the spinal 
cord structures. 
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2. In a few recorded cases, symptoms developed as early as the 
second year after birth. 

3. In some cases, as in one here recorded (Helen H,), the lesion 
is a teratoma (fibromyolipoma) of the cauda equina. 

4. In some cases there is an exostosis in the canal compromising 
the cord tissues. 

5. In many cases there is ample clinical evidence of a lesion in 
the cord itself. 

6. At autopsy in some of the recorded cases dilatation of the 
spinal canal or degeneration of various tracts has been demonstrated. 

At operations and autopsies these abnormalities have been found : 
A cleft of varying length or breadth in one or more arches accom- 
panied by one of the following conditions: (1) The cleft may give 
passage to a distinct meningocele; (2) the cleft is closed by a tough 
membrane adherent to the overlying sldn or non-encapsulated fat 
and connective tissue; (3) the membrane is perforated by a dense 
band attached to the subcutaneous tissues without and compress- 
ing the cord structures within; (4) lipomatous tissue within the canal 
is concealed by this membrane; (5) the cleft discloses the bulging 
dura mater; (6) an exostosis within the canal compromises the cord 
tissues; (7) a myofibrolipoma extends through the cleft into the 
bony canal distorting and compressing the cord and its nerve 
roots; (8) dilatation of the medullary canal; (9) degeneration of 
cord tracts. 

The symptoms arising from spina bifida occulta usually appear 
during adolescence or early adult life, but not rarely they develop 
during childhood, and occasionally they first appear during middle 
life. These sjmiptoms may be one or more of the following: Incon- 
tinence of bladder or rectum; sensory paralyses; motor paralyses; 
disturbances of the reflexes; trophic ulcerations and gangrene. 
Symptomatically, therefore, spina bifida and spina bifida occulta 
are one. It must be noted, too, that pathologically spina bifida and 
spina bifida occulta do not greatly differ. Tumor tissue sometimes 
accompanies e^ddent spina bifida; hjqjertrichosis sometimes does; 
an evident meningocele is occasionally partially concealed by a 
congenital lipoma; and, finally, there are reasons for believing that 
a spina bifida sometimes shrinks, leaving only scar tissue or other 
index to a spina bifida occulta. 

Of the tjqie of spina bifida occulta with s^unptoms and with 
external signs, by which I mean lipoma, hypertrichosis or nevus, 
the following 3 cases are interesting examples. 

Geoup I . — Spina Bifida Occitlia, with External Signs, with 
Symptoms. 

Sigrid H., female, aged eighteen years, came under my care in 
December, 1907, for an expensive ulceration of the inner and flexor 
aspects of the great toe of the left foot, indolent in appearance, and 
with foul discharge. 
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She was a native of Jenkoping, Sweden, where, at the age of 
seven, the second left toe was ulcerated from what was presumed 
to be frost-bite. This ulceration recurred each winter and, at the 
age of twelve, partial amputation of the toe was required. 

Three years later (aged fifteen) the stump of the toe ulcerated 
and the phalanges necrosed. Six months later the fifth toe ulcer- 
ated, refused to heal, and was amputated. 

She never had vesical, intestinal, or motor disturbances. She 
never noticed anesthesia in either foot or leg. No lightning pains, 
but these ulcerations were mildly painful. At the appearance of 
each fresh ulceration she said she had malaise, headacie, nausea, 
and fever, and the toe would first appear red. 

Observations of this patient and the next one to be reported 
confirmed this statement: preceding and accompanying each fresh 
ulceration, both patients felt ill and had a rise of temperature to 
103° or 104°. The appearance of a fresh ulceration could thus be 
accurately predicted. 

The girl was referred to my surgical from the neurological d?part- 
ment of the Mount Sinai Hospital Dispensary as a purely smgical 
case, and with the assurance that there was no neurological lesion. 
I mention this not in criticism, but to illustrate how even a trained 
neurologist may overlook a spina bifida occulta until a single experi- 
ence teaches him to be on the lookout for it. 

The foul ulceration for which the patient came to me has been 
briefly described. The first phalanx was necrotic. The wound was 
laid open and this bone was removed. Slowly the wound healed, 
withmd granulating, after the head of the first metatarsal spon- 
taneously discharged. Specific medication seemed to e.xercise no 
influence. The dorsalis pedis, popliteal and posterior tibial vessels 
pulsated normally. The urine was negative. The foot condition 
and the patient’s nativity suggested the possibility of leprosy. 

Dr. Prince A. Morrow, who was kind enough to examine the 
patient for me, VTote: “I think the diagnosis lies between syringo- 
myelia and leprosy, probably the latter. I have seen quite a num- 
ber of unilateral manifestations due to leprosy, although the dystro- 
phic changes are usually symmetrical. The rather characteristic 
plantar ulcers and the anesthetic ulcers are in favor of leprosy.” 

In April, 1908, the two remaining toes (third and foiuth) ulcer- 
ated and the two last phalanges of these were removed, leaving 
stumps. The foot was then quite edematous but not painful, 
although there developed at this time a plantar ulcer near the base 
of the third toe (Fig. 1). Smears from the ulcers showed no lepra 
bacilli. 

I had the patient admitted to the second surgical division of the 
Hospital (Dr. Lilienthal) for further study. I abstract from her 
history the following positive findings; _ j- j 

Over the lower lumbar and upper sacral region extending down 
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from the third lumbar vertebra is a circular tumor about four and 
a half inches in diameter symmetrically situated over the midline 



Fia. 1. — Sigrid H., September, 1908. Plantar ulcers at base of third too and over 
the head of the second metatarsal. Note stumps of toes. 



Fig. 2. — Sigrid H. Congenital lipoma over spina biGda occult.n. 


(Fig. 2). It is aliout one and a half inches thick in its center, of 
doughy consistency, painless and not tender, moderately movable 
over the deep structures and adherent to tlie skin at its center. 'I'l.i.^ 
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tumor was present since birth and has grown with the patient. In the 
spine no cleft can be felt. No hypertrichosis. The left foot is as above 
illustrated and described. Blackish, rugous epithelium covers part 
of the third toe where it abuts against the great toe. The plantar 
ulcer is small, deep, conical, lined with granulations, but does not 
extend to the bone. Reflexes: abdominal — ^right, aetive; left, 
absent: gluteal — absent on both sides: knee-jerks — right, feeble; 
left, absent: achilles — ^right, feeble; left, absent. No Babinski or 



Anesthesia 


S.H.— Before Operation 
Fig. 3 
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Fig. 4 


Oppenheim phenomenon. Motor power of lower extremities nor- 
mal and equal. Gait normal. No ataxia. Tests show sensory 
paralyses of the left lower extremity as illustrated in Figs. 3 and 4. 
Roentgenogram shows a cleft in the le^t lamina of the fourth lum- 
bar arch. The fifth lumbar arch is not of normal shape (Fig. 5). 
Clinical diagnosis: spina bifida occulta associated with congenital 
lipoma over the lower end of the spine; cleft in the fourth lumbar 
arch with a lesion involving the posterior fourth and fifth lumbar 
and first, second, and third sacral roots or cord segments. 
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Fig. 6, taken Irom Sobotta's Anatomy, illustrates how pressure 
on the cauda equina at the level of the fourth lumbar vertebral 
arch would affect the posterior roots below the level of the third 



Fig. 5. — Sigrid H. Tracing of roentgenogram of lateral spina bifida. 



Fig. 6. — Emergence of the posterior uen'c roots bettreen the bony nrches. Illus- 
trating that pressure on the cauda equina at the level of the L4 arch would nfTect 
these roots below the L3 root. (After Sobotta.) 

lumbar root, and how, if sufficiently circiunscribcd, some of the 
lumbar and sacral roots on one side only might be involved. This 
was, in fact, just the condition found at 
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Operation (Brickner and Elsberg), Jnly 3, 1908. Curvilinear 
incision over. the upper border of the tumor, which was found to be 
a large collection of unencapsulated fat arranged in very small 
lobules like subcutaneous fat and practically free from bands of 
fibrous tissue. Incision was carried through this dovm to the 
lumbar aponeurosis and the spinous processes. These were found 
normally disposed, but just to the left of the fourth lumbar spine 
there was a distinct hiatus in the muscles — an opening lined with 
fascia which here dipped dovni toward the spinal canal. This 
opening easily admitted the finger-tip. Through it issued a strong, 
apparently dense columnar structure. This structure terminated 
in the lipoma, but it had no attachment to the skin. With some 
of the attached fat it was dissected free and dragged through the 
opening. Incision tlirough the fibrous envelope revealed a serous 
lining, within which were several nerve fibers. A probe could be 
passed along these into the spinal canal, and cerebrospinal fluid 
escaped alongside it. The dural extension thus exposed was further 
opened, revealing that the hernia was a meningeal sac containing 
four or five distinct nerve roots of the cauda equina, which bent 
upon themselves and reentered the spinal canal. At the point at 
which these roots were flexed they were found somewhat adherent 
to the sac, which was at this point much constricted. Distal to 
this point the meningocele then expanded, but no fluid was noted 
in this expansion. 

The sac was removed, the nerve roots were reduced into the 
spinal canal, and the dura was sutured over them. The lumbar 
aponeurosis was closed over the hiatus by a plastic operation. 

Following the operation the patient complained of numbness in 
both loAver extremities for a few^ days, but there w^s no other unto- 
w'ard effect, and the wound healed per primam. Soon after the 
operation the patient volunteered the statement that her left low^er 
extremity felt more normal, more like the right, than it had for 
many years before, and improvement w^as noted in the sensory 
paralyses, as indicated in Figs. 7 and 8. 

Pathological examination of the amputated sac and of the 
adherent fat revealed no features of special note. 

The patient w'as discharged from the hospital August 4 and 
readmitted August 25. The ulceration in the third toe had pro- 
gressed and the plantar ulcer had also increased in size, exposing 
the head of the second metatarsal bone. 

By September 28 these ulcers were healed without any bone 
necrosis, and the patient was again discharged with a raised sole 
on her right shoe and crutches. 

In November the plantar iffcer reopened, as usual with a rise 
of temperature to 103°. Surrounding the ulcer there developed a 
thick, soft callus in spite of the fact that the patient had not put 
her foot on the ground for many months. During the nexi; few 
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months the ulcers improved and relapsed and others developed. 
The patient was readmitted to the hospital. 

July 26. Typical Pirogoff amputation (Brickner), All the 
bloodvessels appeared quite normal. Primary union. 

Pathological report of the amputated foot showed — to summarize 
— practically normal vessels, but marked bone atrophy. This 
atrophy was found in portions of the bone remote from the inflam- 
matory process. The nerves of the foot showed no degenerative 
changes. In the immediate vicinity of the ulcers there were moder- 
ate inflammatory changes in the nerves. 



restored anten'orli/. 
Thermal sense restored tn L3 
and LI areas. 



TaetUe sense (,shari>and dulOfatrt'j 
restored postcriortv. 
TJicnnat sense restored in SJ, S3 
distribution. 


Fig. 7 


Fig. 8 


Contrary to advice the patient insisted upon wearing a shoe 
containing a cork foot. The pressure of this cork against the 
anterior aspect of the stump caused an ulceration of the skin 
within a month after the patient was discharged from the liospital. 

Between October, 1909, and INIay, 1910, the patient neglected 
treatment, reporting but rarely, the skin necrosis mcanwliile ex- 
tending into a large shallow ulcer surrounded by a dense callus. 
The raw area was granulating, bled easily, and would probably 
have healed under good treatment if the patient would have aban- 
doned the shoe, which slie insisted upon wearing. 
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I lost track of her between May, 1910, and January 30, 1911, 
when she reported again. The ulceration was then much reduced in 
size, but a gangrene of the heel portion, extending almost to the bone, 
was present. 

February 6, 1911. Osteoplastic amputation through the leg 
(Brickner). Primary union. Discharged from the hospital. 

Soon after that I lost all trace of the patient until in the winter 
of 1917, through the courtesy of Dr. John Moorhead, I saw her again 
in the Harlem Hospital. Since my last preceding note she had 
married and had two healthy children, free from deformity. She 
had no difficulty in parturition, had no bladder or rectal trouble. 
During the past year she had lost the fourth and fifth toes of the 
right foot following infection of a corn. She had gone to the Harlem 
Hospital because of a deep indolent ulceration of the amputation 
stump (left leg), which had been increasing in size for the preceding 
six months. During all these six years she had worn an artificial 
leg pressing against the stump and from time to time had had 
superficial ulcers, which, however, healed. This deep ulceration 
did not extend to the bone, and an a:-ray picture showed that the 
bone was not at fault. 

Sensory examination in March, 1917, showed in the outer half 
of the stump below the knee, thermal and tactile hypesthesia as 
previously, but the right foot and the lower portion of the right 
leg posteriorly now also show thermal and tactile hypesthesia. The 
large, deep ulcer of the stump gradually healed. 

"V^Tiether or not the release of the nerve roots in the spinal hernia 
obiaated any other troubles {e. g., vesical) it would be mere specu- 
lation to say. 

Our experience with this case suggested to Dr. Elsberg the diag- 
nosis in the case of the following patient, whom he had had under 
observation for several j’^ears at Montefiore and Mount Sinai 
Hospitals; 

Helen H., aged twenty-six years, single, hairdresser. No member 
of the family, direct or collateral, had had a similar trouble. One 
sister has a congenital club-foot, unilateral; no other congenital 
deformities in the family. 

Patient entirely well until nineteen. Then, in 1901, she noticed 
two suppurating ulcers, the size of dimes, in the calf of the left leg, 
which had appeared spontaneously and painlessly and healed pain- 
lessly in two weeks. A month later severe shooting pains in the calf 
of the left leg and especially the left foot. These continued for a 
few weeks, when ulcers appeared on the fifth toe and on the sole of 
the left foot, which swelled. These healed and broke open again 
repeatedly during the next nine months, and the toe was then 
amputated. Sensor^’' paralysis was then noted in the other toes, 
and later in the left foot, leg, and thigh. Diuing the next few years 
she similarly lost the second, third, and fourth toes, and had ulcers 
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of the sole and heel of the same foot. She had no urinary disturb- 
ances, but had had diarrhea for several weeks before admission to the 
hospital, July 20, 1908. 

Physical examination revealed the following positive findings: 
Spine normal to inspection and normally flexible. Over the upper 
end of the sacrum and the fifth lumbar vertebra is an almost incon- 
spicuous swelling, due apparently to a small accumulation of fat; 
it has no distinct boundaries, but extends almost to the sacro-iliac 
joints. It is asymmetrical in depth, being thickest on the right side. 
The back is covered with light colored lanugo, but over the left 
side of this lipoma there is a small tuft of very small, short, black 
hairs, about a dozen in number, about 1 cm. in length, and very 
slender. The lumbar spinous processes are easily palpable and 
appear well formed except the fifth, which feels small and lies a 
trifle to the right of the line through the others. Just below the 
fifth lumbar process, viz., at the site of the above-mentioned swelling, 
the fingers on deep pressure sink into a shallow depression, and bony 
contact is not transmitted. The rest of the sacrum and the coccjtc 
appear normal to palpation. 



Fig. 9. — ^Helen H. Tracing of roentgenogram of spina bifida. 

There is a sacrococcygeal dimple, but no sinus. Roentgenogram 
shows the spina bifida illustrated in Fig. 9. It consists of a distinct 
and extensive hiatus in the first sacral arch, most marked on the 
left side. The fifth lumbar arch is complete, but it is asj'mmetrical 
and narrow, the spine bung to the right of the midlinc. 

The lower extremities show an atrophy of the left calf and exagger- 
ation of the left knee-jerk. No ankle-clonus on cither side. The 
outer side of the single remaining toe of the left foot is practically 
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denuded of epithelium from a recent bleb. There is a plantar 
callus over the head of the second metatarsal. Scars of ulcers on the 
calf and over the tendo Achillis. Locomotion and station normal. 
Abdominal reflexes lively and equal. The right lower extremity 
shows no disturbances of sensation. The left lower extremity and 
left side of the anogenital region show the sensory paralyses illus- 
trated in Figs. 10 and 11, indicating, with the trophic disturbances, 
an involvement of the fifth lumbar and all the sacral nerve roots or 
segments on that side and a slight involvement of the second, third, 
and fourth lumbar roots. 



ffypesUxesia LI, 2, 3, i, Bvpesthesia^Ll, L3, Li 


Operation (Elsberg and Brickner), July 27 , 1908. Slightly oblique 
transverse incision across the upper level of the sacrum cawied own 
through the underljnng fat, unencapsulated and finely lobulate , o 
the lumbar aponeurosis. Over the upper end of the sacrum is 
aponeurosis was found to dip in somewhat like a shallow funne , 
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there was no opening in it and no structure passed through it. The 
depressed portion of the aponeurosis was circumcised, and tliis was 
dissected up from the underlying muscle, which was retracted, 
exposing a mass of fat and connective tissue extending down be- 
tween the muscles in the midline and firmly attached to the under 
surface of the lumbar aponeurosis. No dura or congenital band was 
here encountered, but further dissection showed that the mass of fat 
and connective tissue stretched down to the pulsating dura mater 
seen through the large defect in the first sacral arch. This mass 
was dissected from the dura at the point where it found attachment. 
The dura was found to be not adherent to the overlying lamince 
in the neighborhood of the hiatus. The dura was then incised, 
cerebrospinal fluid escaping. Within the dural opening several 
nerve roots were seen floating in the fluid, some Ijdng against the 
inner surface of the dura, but it was demonstrated that they were not 
attached to it. The dura was sutured and the hiatus was closed by 
a plastic operation. 

Microscopic examination of the removed mass of fat, connecti^’e 
tissue, and aponeurosis showed no other structures within it. 

The patient vomited and had headaches for several days after 
the operation, and required catheterization. Primary union. 
Involuntary urination developed for a few days and transitory 
diarrhea recurred. 

Sensory examination a few weeks after the operation showed 
some improvement in the left lower extremity, as indicated in Figs. 
12 and 13. She was discharged August 22, 1908. During the ne.xt 
few months she complained much of pain in the back. The pains 
in the left leg had, however, graduallj’’ diminished. 

In October, 1908, there developed a plantar ulcer surrounded by 
callus, which healed veiy slowly. During the ne.vt few months she 
complained much of severe pains in the left groin and the back. 
During the following year recurrence of ulcers in tlie sole of the foot 
and calf, always preceded and accompanied by fever. 

Operation (Elsberg and Briclmer), May 16, 1910. Lumbar 
laminectomy — first, second, and third lumbar laminte removed. 
Dura opened and the exposed cord revealed tlie following; Its 
arteries were more prominent than normal. jNIuch of the pia was 
lifted from the cord by coagulated cerebrospinal fluid. Iflie cord 
proper extended farther down than usual, namely, to the third 
lumbar arch. The coagulated fluid was liberated, but no further 
lesion was noted in the cord or its roots, anterior or posterior, at 
this level. Laminectomy then continued down to the spina bifida, 
removing the fourth and fifth lumbar arches. There was then 
revealed at about the level of the fifth lumbar arch what appeared to 
be a lipoma of the cauda equina, occupying all of the spinal canal 
at tins situation. It was soft, yellow, and of irregular confonnation. 
Small pieces were removed for histological study, but it was im])os- 
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sible to dissect the fat from the roots of the cauda equina, which 
ran through it and were intimately attached to it. The posterior 
fifth lumbar nerve root on the left side was then divided to relieve 
pain. Histological examination of this fatty tissue showed that it 
was a fibromyolipoma and contained a number of fine nerve bundles, 
some of w'hich were apparently ramifications of larger nerves lying 
in the connective tissue. Most of the nerve bundles showed pro- 
liferation of the endo- and perineurimn, and some of- those lying 
in the fat were almost completely converted into fibrous cords. 
The connective tissue was rich in capillaries and arterioles, in most 
of which there were leukocjdes, with perivascular aggregation of 
white cells. Some of the scattered striated muscle fibers showed 
degeneration. (Examination by Dr. I. Strauss.) 



Fia. 12 FitJ. 13 


Since this operation the patient’s symptoms have progressed. A 
few months after it she developed drop-foot on the left side and sub- 
sequently also on the right side. She has very poor control of the 
bladder or rectum, complains much of backache, has cystitis from 
time to time, has frequent attacks of mucous colitis and frequent 
recurrences of the ulcerations. She walks but little, and out of the 
house is obliged to use a wheel chair. 

These tn^o cases are especially interesting in the laterality of the 
bifidity and, for a long period of years, of the sjnnptoms. They 
are interesting also in developing the observations concerning the 



beickner: spina bifida occulta 


487 


growth of callus as a purely trophic phenomenon hidepcjideni of 
pressure, and the prostration and marked rise of temperature which 
preceded and accompanied the oidhredk of an ulceration, as we repeat- 
edly noted. 

Sam. S., male, aged thirty years, suspender-maker, was admitted 
to the dermatological service at Mount Sinai Hospital July 15, 1915, 
with an ulceration, about two inches by three inches in extent, on 
each buttock, symmetrically situated two and a half inches from 



Thermal Ilupcsihcsia 

Uupalacsla 

^^Tactilc Ilupcsihcsia 
Fig. 14 



> Tactile lluPC'th<An 


Fig. 15 


the anus. These punched-out, freely discharging ulcerations had 
healed and recurred three or more times in a period of two years. 
The patient also had a purulent cystitis, of unknomi origin, a right 
inguinal hernia, a peculiar falsetto voice, and a lipoma over the 
lumbosacral area characteristic of spina bifida occulta. lie had no 
motor or rectal symptoms, but there was s^^nmetrical sensory 
paralysis of the anoscrotal regions, buttocks, and lower extremi- 
ties, as sliovm in Figs. 14 and 15. No alteration of tlic ref]c.\e.s. 
Wassermann reaction negative. 

A roentgenogram showed a narrow cleft in the fifth lumbar :irch 
and an absence of all the sacral arches (Fig. IG). 
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Under local treatment in bed the ulcerations healed and the 
patient was discharged, under observation, August 27, 1915. 

'When he reported again, ten days later, the ulcerations had 
recused as before. He was then referred to me for operation and 
admitted to Dr. Elsberg’s service. 



Fig. 16. — Sam S. Roentgenogram showing cleft in L5 arch and wide hiatus in all 

the sacral arches. 


Operation (Brickner), September 10, 1915. Semicircular incision 
over the upper and left border of the mass, a baseball-sized flattened 
lipoma, characteristically congenital in its fine lobulation and 
absence of capsule. It was cautiously dissected out. The wide 
sacral dehiscence was found covered throughout with a dense apo- 
neurosis except at its upper end, where a small sac protruded into 
the surrounding fat, to which it was adlierent. This sac was found 
to contain a few nerve roots so adherent to its irmer surface that they 
could not safely be dissected from it. The herniated mass was a 
little larger than a thimble and escaped through a finger-tip-sized 
opening in the spinal canal. Below this opening the aponeurosis 
was incised to permit exploration. Only fat was seen, extra- and 
intradmally. Some of this was removed. The protruding nerve 
roots and attached dura were reduced into the canal en bloc and 
the opening was closed over firmly b 5 ’‘ a plastic operation on the 
aponeurosis. 
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Nine days later the wound was healed per primam, the ulcers 
were almost healed, and there was a decided improvement in the 
sensory disturbances. This improvement has continued (Figs. 17 
and 18), and today practically nothing remains of the sensory 
paralysis— formerly so marked in the anogenital and gluteal regions 
— except thermal hypesthesia of the feet. I operated upon this 
patient a year ago for his inguinal hernia, and I have kept him under 
observation since the spinal operation two years ago, during which 
time the buttocks have remained solidly healed. Six months ago 
he had an infected abrasion of the dorsum of the right foot, but it 
healed normally. 




Even if the continued cure of tlie previously recurring ulcers is a 
mere coincidence— which I cannot admit— the pronoimc-ed change 
in the sensory phenomena bespeaks a real benefit from his spinal 
operation. 

Group II. Spma Bifida Occulla, ndth Exfcnuil Signs, vifhouf 
Symjdoms. It would seem probable, especially from a study of the 
literature of abnormal hair growths, that some individuals with 
spina bifida occulta, even though marked by a vcp' decided hyi)er- 
trichosis or a congenital lipoma, go through life without any swnj)- 
toms, or, at any rate, without any symptoms that bring them to the 
physician’s attention. The following is such a case, although the 
patient died before he was twenty-three years of age. 
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Harold H., male, aged twenty-one years, was referred to me by 
Dr. Bullowa, and was in Dr. Eisberg’s service at Mount Sinai 
Hospital in 1914 with a cbondrosarcoma of the head of the tibia. 
Resection of the knee (Brickner), recurrence, amputation of thigh 
(Brickner). Intrathoracic metastasis. Died at Roosevelt Hospital, 
November 18, 1915. No motor, trophic, or sensory disturbances 
were noted, but he had a localized, bushy growth of long, straight 
hairs over the lumbosacral region (Fig. 19), and a roentgenogram 
showed a wide cleft in the fifth lumbar arch and a wide hiatus in the 
first, second, third, and fourth sacral arches (Fig. 20). 



Fig. 19. — Harold H. Hypertrichosis over spina bifida occulta. 


R. S., female infant, aged three months, admitted to Dr. Mosch- 
cowitz’s service at Mount Sinai Hospital August 18, 1916, with a 
congenital lipoma over the lumbar spine, small at birth but gradually 
increasing in size to that of a large crab-apple. No defect in the 
vertebral arches could be felt through it, and pressure upon it caused 
no symptoms. Physical examination otherwise negative. 

August 22. Operation for spina bifida occulta lumbosacralis 
(Brickner). The swelling was partly circumcised and the lipoma, 
finely lobulated and non-encapsulated, was cautiously dissected up. 
A cleft was palpated in two arches, probably L5 and Si, closed over 
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by a tough membrane (membrana reuniens) except at one spot, 
through which fat extending from within the vertebral canal became 
continuous with the extravertebral lipoma. The membrane was 
incised to permit exploration, exposing much white fat lying upon 
and among the posterior roots of the cauda equina, which appeared 
normal. Much of this fat was picked out and the herniated portion 



Fig. 20. — Harold H. Narrow cleft in L5 arch and i\ide hiatus in (almo'it complete 

absence of) SI arch. 


was removed. The membrane was closed with sutures, anr! a 
plastic closure of the lumbar aponeurosis was made over tin's. 
The baby was discharged, well, September 15. 

Although the infant had had no symptoms the operation was 
done as a means of preventing, if possible, the development of 
sjnnptoms later in life. 
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Group III. Spina Bifida Occulta, without External Signs, with 
Symptoms. This is the group to which I especially call attention, 
for it has hitherto scarcely been described. 

In April, 1909, when I demonstrated before the surgical section 
of the New York Academy of Medicine the first and second cases 
here reported, the almost insignificant lipoma in the second case 
led me to conclude by inging “a careful scrutiny of the back and 
an .T-ray picture in all cases in which there are incontinence of 
mine or feces or, in the lower extremities motor, sensory, or trophic 
disturbances, the cause of which is not otherwise evident.”® I 
find that in the same year, 1909, Alfred Fuchs’ published a study 
of 24 cases of enuresis in adolescents and adults, in which he 
described the following conditions, variously associated, as due to 
a congenital lower cord lesion which he called “myelodysplasia:” 
(1) Sphincter weakness, especially the so-called neurosis, eneuresis 
nocturna. (2) Well-developed syndactyly between the second and 
third toes, and sometimes the fourth toe, in 66 per cent, of the 
cases. (3) Dissociated sensory disturbances in the feet, especially 
the toes, but also at the outer side of the feet, and chiefly thermal 
hypesthesia or anesthesia, in 75 per cent. (4) Defect in the sacral 
canal varying from an abnormally high opening of the hiatus 
sacralis to a spina bifida. Fuchs found these vertebral anomalies 
roentgenographically in 6 out of 10 cases of enuresis, and regards 
them as a rudimentary spina bifida occulta development. (5) 
Disturbances of skin and tendon reflexes, 11 of the 24 cases. (6) 
Foot deformities — ^percentage not stated. 

Georg Peritz® agrees with Fuchs that the association of enuresis 
and spina bifida occulta sacralis is not merely accidental, thus 
disagreeing with Tromner and also with Lewandowsky, who, in 
his Handbuch dcr Neurologie, says that enuresis and spina bifida 
occulta are on the same degenerative basis, but have nothing to 
do with each other. In 22 adolescent cases of enuresis Per|tz 
found spina bifida occulta roentgenographically -in 168;^^per cent. 
In 20 children with enuresis Peritz found /^ina 'bifida occulta 
roentgenographically in 35 per cent. - 

William G. Spiller® reported a case of enuresis' increasing, and 
motor weakness and sensory distxn-bances .developing, after moder- 
ate exercise, in the lower extremities, in which the roentgenogram 
showed a grave defect of the sacrum and lower lumbar vertebrae, the 
back appearing entirely normal to sight and palpation. 

Palmer Findley’® renews attention to the fact that “virginal 
prolapse of the uterus occurs with greatest frequency in the new- 
born, and in most instances there are associated congenital deform- 
ities, notably spina bifida,” and indicates that it would appear to 
be also a contributing factor sometimes in prolapse of the uterus m 

multiparous women. i i j 

In 17 cases of congenital prolapse of the uterus Ebeler and 
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Duncker^^ record that 15 had spina bifida; and they found occult 
spina bifida roentgenographically in 23 out of 28 multiparous 
women with prolapsus uteri. They also found it in 3 of 28 multip- 
arous women without prolapsus. 

The following 3 cases may be cited to illustrate this group. Pal- 
pation may or may not give sufficient indication of spinal arch 
deformity or dehiscence. Roentgenography shows it clearly. 

Mollie C., unmarried, female, aged twenty-one years, was referred 
to me by Dr. Leon Lesser in December, 1915, for a partial incontin- 
ence of bladder and rectum, which existed since she was nine 
years old. She talked when one year old but did not walk until 
four, l^ffien in the street she often soils herself with urine or 
feces; at home she is able to reach the toilet in time to prevent 
this mishap. Pier chief complaint is that she therefore must 
remain indoors most of the time. She urinates five or six times 
daily and once or twice during the night. Usually she has no 
diarrhea. 

There were no other symptoms. The urine was normal. Physi- 
cal examination was entirely negative. I found no sensory, trophic 
or motor disturbances and no abnormality of the reflexes. Never- 
theless it occurred to me as possible that, in spite of the absence 
of any external sign, there might be an occult spina bifida. (I 
was not then familiar with the articles of Fuchs and of Peritz.) 

A radiogram showed a cleft in the third and fourth sacral arches 
(Fig. 21). _ 

I had the ghl admitted to Dr. Elsberg’s service at Mount Sinai 
Hospital, where he and I observed her for a week, but no new 
data were developed. C 3 '^stoscopic examination sliowed no bladder 
lesion. In this case the limited character of the sjunptoms did 
not appear to urge the desirability of a spinal exploration. There 
is obviously no hernia of the cauda equina. The lesion is perhaps 
in the cord itself. Her condition has not improved during the 
past 3 '’ear and a half, however, and perhaps an exposure of the 
cauda equina may reveal some roots adherent to the membrane 
across the cleft, the release of wliich maj'' be beneficial. ^ 

Benjamin T., male, aged fifty-eight ^years, was admitted to Dr. 
Moschcowitz’s service at Mount Sinai Hospital June 3, 1916. 

"Dventy-five or more j'^ears before he developed a plantar ulcer 
of the left foot — an infected wound arising, he tliought, from a shoe- 
nail. The foot became much swollen and the ulceration remained 
unliealed for several years. The infection gradually* involved the 
first phalanx of the great toe, which was remo\’ed. Iwo weeks 
later the fourth toe became involved and tlic first and second 
phalanges were removed. Over the finall}’’ healed plantar sore 
callus foi'ined, which the patient frequenth* pared do^ty. I'or 
thhteen j^ears the foot remained healed. Tlien a perforating ulcer 
reappeared at the same plantar site, and was finally' healed. It 
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recurred four years later and persisted again for a long time before 
healing was effected, after treatment at the Vanderbilt Clinic and 
Har Moriah Hospital. Six months later it again recurred and 
involved the third toe, which was removed by Dr. Moschcowitz. 
This was followed by healing. 



Fig. 21. — Mollie C. Sacral spina bifida occulta. Narrow clefts in the S3 and S4 

arches. 

Three months before admission to the hospital a painless blister, 
then an ulcer, appeared on the second toe, increased in size and 
depth, and extended into the metatarsophalangeal joint. The 
ulcer was the size of a dime, with sharp borders. The toe and 
the corresponding metatarsal region were dull red and swollen. 
There was slight tenderness. In a callous area over the ball of 
the foot was a linear scar 2 inches long. The fifth toe appeared 
normal; the first and the fourth had only the terminal phalanx; 
the third toe was missing; the second has been described. 

The appearance was not that of arterial disease. The dorsalis 
pedis and posterior tibial pulsated normally on both sides. There 
was no “blushing” or “paling” phenomenon. The urine and heart 
were normal. Wassermann reaction negative. Blood-pressure 150 
to 170. Emphysema. Gait and station normal. No bladder, 
rectal, or motor symptoms. The neurologist reported “a negative 
neurological examination. The condition does not depend upon 
any neurological disturbance.” 
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It seemed to both Dr. Moschcowitz and me, however, that the 
phenomena were trophic in origin, and I suggested a roentgeno- 
graphic examination of the lower spine for a bifidity. The sacral 
spinous processes were not palpable. Indeed, there appeared to 
be a depression involving the lower half of the sacrum. The 
roentgenogram showed an extensive sacral hiatus (Fig. 22), There 
is, in fact, thermal hypesthesia of both feet, although no apparent 
tactile hypesthesia or hypalgesia. 



Fig. 22. — Bcnjamia T. Extensive sacral hiatus. 


The third toe was amputated. With the healing of this wound 
there were no further symptoms and an exploration of the spine 
was considered unjustified. The patient is, however, under obscr- 

vation, . , , , 

The following case I present quite tentatively, for the diagnosis is 

doubtful. 1-1 

Max H., male, aged fifty-two years, on tlie neurological service 

of Dr. Sachs at jMount Sinai Hospital, January 17 to hebruarj 
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24, 1917. Ten weeks before admission he had burning in the 
feet radiating into the legs, sometimes with tingling sensations in 
the finger-tips. Four weeks later ulcers developed on the feet, 
painless, and not tender. For some time he had been urinating 
very frequentlj^, every half-hour during the day and twice at night; 
no shooting pains or trouble in walking. 



Fig. 26. — Max H. Extensive sacral hiatus. 


Examination gave the following positive findings: Hands cyan- 
osed, cold and clammy; coarse tremor. The feet are cold, slightly 
cyanotic, perspiring. They show the following sjunmetrical ulcera- 
tions (Fig. 23) : On each heel an area of dry pngrene about the 
size of a quarter; on the inner aspect of each big toe a gangrenous 
area the size of a dime; the right big toe shows also a gangrenous 
area the size of a nickel. There is ulceration about the nails of the 
second and third toes of the right foot. Pulsation of the dorsalis 
pedis artery is readily palpable in both feet. Hypalgcsia and 
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analgesia are noted in both extremities, as shown in Figs. 24 and 
25. Cerebrospinal fluid: 11 cells, 32 per cent, lymphocytes, 68 
per cent, polynuclears; Wassermann reaction negative. Urine 
negative. Roentgenogram shows extensive sacral hiatus involving 
all of the arches except the first (Fig. 26). Electrical reactions 
normal. 

The neurologists inclined to the diagnosis of a neoplasm either 
just above the conus or in the cauda equina. Dr. Sachs made the 
following note in the history: “Differential diagnosis between 
spinal gliosis with possible cavity and a neoplasm of the cauda 
equina. The onset thirteen weeks ago with sensory phenomena, 
rapid ulcer formation with gangrene, with preservation of gross 
muscular power and absence of marked vesical symptoms, argues 
in favor of neoplasm rather than gliosis. Even if gliosis were 
the condition, exploratory operation is advisable.” 'Dr. Abraham- 
son believed that the lesion is a tumor of the type found in spina 
bifida occulta. Dr. Strauss seemed more inclined to think that 
the spinal bifidity is an accidental association and that the lesion 
is a cord tumor just above the conus. 

February 17. The patient had a hemoptysis and developed 
dulness at the right apex. About the same time it was noticed 
also that there was diminished power in the right lower extremity. 
He refused operation and left the hospital unrelieved. 

None of m 3 ’’ 3 cases of spina bifida oceulta without external signs 
with symptoms, and none of the cases of enuresis, etc., recorded 
by Fuchs, Peritz, Spiller (and one by Alfred Sanger*-), has been 
submitted to operation, and a lesion of the cord structures 
corresponding in t 3 'pe to a spina bifida has therefore not been 
demonstrated. 

Admittedly in some cases at least the bifidit 3 f of the spine may 
be a congenital abnormalit 3 " that has no etiological relationship with 
the s 3 Tnptoms, but in many cases, and especially in the case of 
Benjamin T., with the fairly characteristic progressive ulceration 
of the toes of one foot and the thermal h 3 q)esthesia of both feet, 
the presumption is very strong that the lesion at fault is indeed a 
spina bifida occulta. 

Group IV. Spina Bifida Occidta, wiihotd External Signs, loithoui 
Symptoms. For some 3 ’’ears I have been interested in observing 
that a considerable number of roentgenograms of the lower spine 
of patients exposed for examination of the urinary tract, the hip, 
etc., shows a cleft most often in the fifth lumbar arch or in one 
or more of the sacral arches. In what percentage of apparently 
normal individuals this anomaR’’ is found roentgenographically I 
cannot sa 3 ’’, but I have the distinct impression that it is not very 
uncommon. Perhaps a careful inquir 3 ’^ into some of these cases 
might show some disturbance of bladder control or loss of thermal 
or tactile sensitiveness in the lower extremities; but in the absence 
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of such a study I thinlc we may be prepared to believe that there, 
is found in a certain proportion of healthy individuals a congenital 
defect in the lumbar or sacral arches without any aflection of the 
spinal cord tissues. The following cases are illustrative. 



Fig. 27. — Gcorpic K. Asyninictr>' of L5 arch, clef) in SI arcli, wide defert in lower 

s.ncral arclic'-. 


The first is that of a spina bifida occulta involving the first and 
the lower sacral arches (Fig. 27), probably not associated with the 
sjTnptoms: 

George K., aged forty-six years, was in the neurological service 
of hlount Sinai Hospital January 17 to January 31, 1917. with 
acroparesthesia of the hands and feet. 

Following a fall on his back he had sulYcred for ten years with 
radiating pains in the lower extremities, varying with the weather. 
For ten months he had continuous burning pain in the tongue, 
hands and feet. Ills hands and feet swelled when depeiuient. 
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He had paresthesia (“pins and needles”) in the feet> For five 
years he had impotence and prostatorrhea. 

There was decided hyperesthesia of the legs, anteriorly and 
the buttocks. Tendon reflexes of all four extremities much exag- 
gerated. Lumbar puncture — normal cerebrospinal fluid. Slight 
polycytliemia. Palpation of the sacrum suggests an absence of the 
lower spinous processes. Other data’ negative. Eoeutgenogram 
shows a spina bifida occulta, illustrated in Fig. 27. 

The following case is interesting in the differential diagnosis of 
the ulceration and gangrene of the toes^ the peculiar anomaly of the 
lower vertebral arches, and in the operative finding: 

Isidore B., Russian, male, aged twenty-eight years, was admitted 
to Dr. Beer’s service at Mount Sinai Hospital in August, 1916, with 
moist gangrene of the fourth and fifth toes of the right foot and 
mild cellulitis of the anterior portion of the foot. For two years 
there had been progressive infection, ulceration, and gangrene of 
the third, second, and first toes of this foot, with failure of the 
stumps to heal and extension of the process to the plantar surface. 
The involvement of the fourth and fifth toes had begun three 
months before admission. During all this time he suffered severe 
pain, which is characteristic of thrombo-angiitis and not of the 
trophic gangrene of spina bifida. 

On the left side the dorsalis pedis and posterior tibial arteries 
pulsated well, but on the affected side no pulse could be felt in 
either vessel. The superficial and deep reflexes of all extremities 
were exaggerated, especially in the lower extremities. No sensory 
disturbances were elicited. Wassermann reaction negative. 

Dr. Abrahamson noted a superficial cleft in the tips of the spinous 
processes of the eleventh and twelfth dorsal and first and second 
lumbar vertebrse. A roentgenogram revealed the peculiar deform- 
ity of the fifth lumbar and first sacral arches shown in Fig. 28. 
Although there is no actual cleft in any arch, this type of lamina 
malformation is seen, as I have shown, in other cases with bifidity; 
it produces a distinct hiatus vertically, and I think the abnormality 
may be properly grouped- with spina bifida occulta. 

Although the patient’s disease was fairly diagnosticable as a 
thrombo-angiitis obliterans, it seemed worth while to gNe him the 
benefit of a doubt suggested by the vertebral deformity and to 
explore it for a possible cauda equina lesion. Dr. Buerger kindly 
transferred the patient to my care for that purpose. 

Operation (Brickner) September 8, 1916. The fifth lumbar 
and first sacral arches were exposed and found abnormally sejm- 
rated. They were removed, the dura was incised, and the cauda 
equina was exposed in its bed of fat. It presented no gross lesiom 
The dura appeared in all respects normal. Spinal fluid escaped 

under great pressure. . , 

The wound healed per primam, and after the operation there 
was a remission in the subjective sjnnptoms. The second toe was 
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amputated September 19. There has been a progression of the 
disease, and the foot will probably require amputation. 

The amputated toe showed “chronic suppurative inflammation, 
granulation tissue, and endarteritis. A diagnosis of primary 
arterial lesion cannot be determined from the specimen” (Buerger). 



Fig. 28. — Isidore B. Malformation of L5 and Si arches producing a longitudinal 

hiatus. 


Taken all together, the results of operation for spina bifida occulta 
are not brilliant, and probaljly for the reason that the degenerative 
and neoplastic processes are scarcely remediable. Those cases in 
wliich there is a hernia of the spinal roots probably offer the best 
chance for a good result; for the reduction of this hernia into 
the bony canal, by relieving the contained nerve roots of traction 
and pressure, may greatly improve the existing sj'mptoms or 
prevent the development of some others. The third case, Sam S., 
the young man with the trophic ulcers of the buttocks, represents, I 
think, a highly satisfactory result from such an operation. Even 
when there is no meningocele much may be found possible at 
operation — for example, separation of adherent nerve roots from 
the merabrana reunions, division of a constricting band, removal 
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of an endostosis, or perhaps even the removal of a teratoma of the 
cauda equina. 

I believe that the following are legitimate indications for opera- 
tion; 

1. In infants and children, spina bifida occulta with congenital 
lipoma or hypertrichosis, even though without anj'^ symptoms — ^to 
reduce the spinal hernia into the canal or to meet any other indica- 
tion that is found, in the hope of obviating the development of 
sjnnptoms during adolescence. The case of the infant that I have 
reported is illustrative of this indication. 

2. In adults, spina bifida occulta with sufficiently serious and 
especially with progressive sjmiptoms, and this I believe should 
apply whether or not the spina bifida occulta is marked by external 
signs (lipoma, hypertrichosis). I am not unmindful of the inher- 
ent risks of such an operation, but surely progressive gangrene of 
the lower ■ extremities and incontinence of the sphincters are indi- 
cations sufficient to justify the taking of such risks. In the litera- 
ture I have found records of 12 operations. I am adding now 5 
to these — all of the 17 without mortality, and some with decided 
benefit. In all 5 operations for spina bifida occulta within my 
personal experience there was no untoward result, and the wounds 
in all cases healed per primam and without any spinal infection. 

In making this presentation of a condition that has for so many 
years interested me, it has been my purpose to call attention to 
the four groups into which it seems to me we ma}’- clinically divide 
spina bifida occulta, and to suggest the advisability of a roentgeno- 
graphic examination for such a condition in all cases of sphincteric, 
sensory, trophic, or motor disturbances that might thus be explained, 
even though there is no external manifestation to suggest its 
presence. 
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DIATAXIA CEREBRALIS INFANTILIS: THE ATAXIC TYPE OF 
CEREBRAL BIRTH PALSY.* 

• By J. Ramsay Hunt, M.D., 

CONSULTING NEUBOLOGIST TO THE NEUBOLOGICAL INSTITUTE; THE NEW YORK 
HOSPITAL, babies’ HOSPITAL, RANDALL’S ISLAND, AND THE LETCinVORTH 
VILLAGE FOR MENTAL DEFECTIVES; ATTENDING NEUROLOGIST TO 
THE MONTEFIORB HOME AND HQSPITAL, NEW YORK. 

The classification of the cerebral palsies of early life has engaged 
the attention of neurologists and psychiatrists for a number of 
years. A great many clinical types have been described, and in 
recent years there has been considerable progress in our knowledge 
of their various causes and underlying pathological changes. The 
subject, however, still presents many obscurities in etiology, locali- 
zation and symptomatology. 

The cases have been varipusly grouped in accordance with the 
etiology, the nature of the pathological changes or the clinical 
symptoms presented. For all practical purposes the clinical 
classification is the important one and the most useful, as post- 
mortem examination and histological study are usually necessary 
to determine the true pathology of any case and the original causa- 
tive factors are often obscure and difficult to determine. This is 
especially true of the congenital cerebral defects and malformations 
resulting from disease of the fetus during the period of intra-uterine 
life. 

The common clinical type of infantile cerebral palsy is the spastic 
form. This may appear as hemiplegia, paraplegia or triplegia, and 
verj^ frequently as a cerebral diplegia. It is characterized by 
paralysis with various spastic phenomena, either alone or in asso- 
ciation with other cerebral s^miptoms, such as choreiform mani- 
festations, ataxia, tremor, athetosis, mental defect, epilepsy and 
disturbance of the special senses. 

A classical description of this large clinical group and its relation- 
ship to injuries received at birth was given by an English physician. 
Dr. Little, in 1862. In recognition of this important contribution, 
those cases of cerebral spastic paralysis resulting from injury to the 
brain at birth are very commonly known under the generic title of 
Little’s disease. Little’s conception that certain abnormal types 
of parturition, especially those associated with difficult and pro- 
longed labor, produced hemorrhages over the surface of the brain 
wliich interfered with the normal functions and development of 
motility has been upheld by many subsequent investigators. 
Prominent among these may be mentioned the names of Sarah 
McNutt, Freud, Gowers, Railton and Kundrat. 

* Presented at a mcctiiiK of the American Nenrolofdcal Association held at Boston 
May 23. 1917. 
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Little also pointed out the importance of premature birth as 
a cause of cerebral spastic paralysis, and some observers, notably 
Brissaud, would limit the term Little’s disease to this comparatively 
small group of cases, in which the development of the pyramidal 
tracts has been checked or retarded by premature delivery. This 
limitation of Little’s conception in the opinion of many writers 
is not justified, and a perusal of his original monograph will, I 
believe, convince most readers that the essential idea underlying 
his work was the relationship of all forms of abnormal birth to the 
cerebral spastic palsies of early life. 

Forster, in 1909, described in some detail an unusual clinical 
type of cerebral diplegia which he termed the atonic-astasic type 
of infantile cerebral palsy. This group stands in striking contrast 
to the spastic tj’pe of Little, and is characterized by motor paralysis 
with flaccidity. There is inability to stand or walk (astasia-abasia), 
great difficulty in articulation, not infrequently mutism, and a 
marked mental defect. A certain degree of individual movement 
of the extremities is possible, but all the larger and more compli- 
cated motor activities are impossible, owing to a defective action 
of antagonistic and synergic groups of muscles. Slight spastic 
phenomena are sometimes noted in the lower extremities, but the 
essential quality of the paralysis is flaccid and atonic. 

hlany of the symptoms in this group of cases suggest a cerebellar 
origin, and Forster was at first inclined to attribute this origin 
to the symptomatology until later two of his cases subjected to 
postmortem examination revealed an extensive lobar sclerosis of 
the frontal region, the cerebellum appearing quite normal on macro- 
scopic examination. Unfortunately, no microscopic studies were 
recorded. 

A few years later, in 1913, Pierce Clark reported similar cases 
under the rather comprehensive title, “ Cerebrocerebellar Diplegia 
of Flaccid Atonic Type,” and concluded on purely clinical grounds 
that the lesion was probably a combined one, involving both the 
cerebrum and the cerebellum, notwithstanding the negative cere- 
bellar findings in Forster’s cases. 

Clark assumed that a cerebellar lesion alone would be amply 
compensated for by the cerebrum if the cerebral structures were 
normal, and therefore a combination of cerebral and cerebellar 
sjnnptoms as occurs in this group of cases would be in favor of a 
combined lesion of these two structures. Against this point of 
^^ew, however, may be mentioned the normal appearance of the 
cerebellum in Forster’s cases and also the fact that grave disturb- 
ances of muscle tone and coordination may result from lesions of 
the cerebral cortex. Accordingly, the term cerebrocerebellar 
diplegia in the present state of our knowledge would seem hardly 
justified and the simple clinical designation atonic or flaccid type 
of cerebral diplegia as used by Forster is, I believe, preferable. 
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Batten and von Wyss have also recorded examples of this flaccid 
type, and there can be no question as to its distinctive clinical 
characteristics and marked contrast to the spastic types of Little. 

Under the title “Congenital Cerebellar Ataxia,” Dr. Batten has 
described what he terms a pure cerebellar type of diplegia. This 
group is charaeterized by ataxia of the eerebellar type, which 
displays, however, a decided tendeney toward recovery. There is 
little or no mental defeet, and the clinical picture is one of pure 
ataxia of cerebellar origin involving speech, the gait and station 
and various movements of the extremities. 

Therefore, according to our present classification, the eerebral 
diplegias of childhood may assume one or other of the following 
clinical forms; the siiaetic type of Little, the atonic or flaccid type 
of Forster and a cerebellar tj^ie as deseribed by Batten. These may 
exist as such in pure form or may occur in various combinations. 
They may also present a variety of complications and associated 
symptoms such as epilepsy, mental defect, choreiform and athetoid 
manifestations, which give to this whole cliapter a large and varied 
symptomatology. 

The group of the cerebral diplegias to which I would direct 
attention as a distinct clinical variety is an ataxic type of cerebral 
birth palsy. The ataxia is bilateral in distribution and is char- 
acterized by a generalized disturbance of coordination involving the 
gait and station, the use of the arms and legs, and the muscles 
subserving the function of speech. The incoordination persists 
in the recumbent posture and has the characteristics of a true 
ataxia. It is, I believe, of cortical origin. There is neither paralysis 
nor spasticity, and the cases observed were free from serious men- 
tal defect or epilepsy. In the absence of any direct pathological 
evidence I would suggest, as the probable etiological factor, an 
injury to the fetal head received at birth, producing rupture or 
thrombosis of the cerebral veins, with limitation of the lesions 
to the cortex of the parietal lobes. 

The clinical picture is one of pure cerebral diataxia, and may be 
regarded as the sensory equivalent of cerebral diplegia. In my 
opinion, however, the vascular lesion, instead of being limited to 
the motor area as in spastic diplegia, is situated more posteriorly 
behind the fissure of Rolando in the sensory sphere of the cortex, 
thus implicating the centers and commissural systems which are 
engaged in the reception and transmission of the memories of 
movement. 

The parietal lolie is the great receptive center for the registra- 
tion of sensory stimuli, representing movements and the various 
combinations of movement, and a bilateral lesion In this area 
would necessarily impair in greater or lesser degree the normal 
development of motility and coordination. 
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Case I. — ^The patient, E. C., was a boy, aged twelve years, 
born of healthy parents. There was no history of any familial 
nervous or mental disease. With the exeeption of measles, chicken- 
pox and tonsillitis there was no history of any serious illness. 

He was an only child, born at term, the labor being unusually 
difficult and prolonged. The mother stated that she was thirty- 
five years old at the time and was in labor for forty-eight hours. 
The membranes had ruptured early and delivery was eventually 
effected by forceps. The child was born blue and asphyxiated 
and did not cry for several days. There were general convulsive 
seizures during tlie first few days, but none subsequently. The 
head was said to have been out of shape and deformed, but gradu- 
ally assumed a normal symmetry. An effort was made to feed 
the child by tlie breast, which was unsuccessful and had to be 
abandoned. 

Very early in the child’s life it was noted that the movements 
of the extremities and trunk were weak and awkward. Swallow- 
ing was performed without apparent difficulty; there was, however, 
a tendency to drooling, which persisted for several years. It 
was noted that the child did not sit up or show much tendency to 
creep until the end of the second year. The movements then 
were awkward, unsteady and accompanied by unusual efforts. 
Un.steadiness of the movements was noted quite early and has 
persisted up to the present time. Both sides were involved, but 
the right arm seemed to be more affected than the left, and the 
legs showed a greater degree of disability than the arms. 

The child did not speak until the third year, and then only uttered 
inarticulate sounds. He has shonm slight but steady improvement 
from year to year in speech, in his ability to sit or stand and in the 
use of the arms. He could not stand alone until the sixth year, and 
is still unable to walk alone. 

The general health and intelligence are both good. The mother 
insists that the child is bright and learns readily. He is quite cleanlj'^ 
in his habits, and is able to control the sphincters. He is not able to 
feed himself or dress himself on account of the severe motor ataxia. 
He is good tempered, and is interested in the books and games 
suitable to his age. He has had no convulsions since the initial 
spasms after the birth, which lasted several days. The special 
senses are apparently not affected. 

Examination, May, 1916. The boy is of good size, well nourished, 
and appears in excellent general health. The muscles are moder- 
ately well developed. There is a slight tendency to motor restless- 
ness and atactiform movements unless supported and in a relaxed 
position. This unrest is increased by any action, however slight, and 
by mental excitement. There is no true chorea or athetosis, but the 
ataxic disturbance has a somewhat choreiform character when the 
motor agitation is extreme. 
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He is able to stand by holding on to a chair, but not unsupported. 
While standing in this position there are swajdng, unsteady rhove- 
ments of the trunk and arms in the effort to maintain the equilib- 
rium, The head also shows ataxic oscillations. On attempting 
to take a few steps, even with assistance, the ataxic disorder becomes 
extreme and he falls backward or to the side and has to be supported ; 
occasionally the legs give way under him. 

In testing the movements of the upper extremities a very marked 
incoordination is demonstrable. On attempting to carry the finger 
to the tip of the nose there are irregular atactiform movements of 
the extremity and compensatory or associated movements in other 
parts of the body — for example, the head and trunk. This disorder 
of motility does not resemble an intention tremor but is a gross 
disturbance of the power of coordination. It is especially well 
marked if an effort is made to grasp a small object or to draw a line 
with a pencil. Such movements are carried out in a brusque and 
awkward manner, and any breakable object would surely be sacri- 
ficed if he were allowed to reach for it. If the attempt is made to 
hold out the arms with the hands and fingers extended there are 
irregular atactiform movements and changes in the relative position 
of the extremities, which are somewhat increased by closure of the 
eyes. 

The alternating rhythmical movements of the wrists or fingers, 
as a result of the ataxic disturbance, are impaired. Dysdiado- 
kokinesis is therefore present. 

In the recumbent posture the lower extremities show a similar 
atactiform disturbance. If the attempt is made to place the heel 
upon the opposite knee there is a marked incoordination and 
uncertainty of movement, as might be observed in an advanced 
case of spinal ataxia. 

Similarly, if the legs and arms are elevated while lying flat on the 
back and the effort is made to fix them in this position the extremities 
are moved about in extreme incoordination, and frequently the 
balance is lost and he rolls over to one side. The right arm and leg 
showed a somewhat greater degree of involvement than the left, 
which coincided with the earlj'' history and observations of the 
mother. 

There is no demonstrable Aveakness or paralysis of the limbs. 
Indeed, the gross motor poiver of the lower and upper extremities 
is Avell preserved, except as modified by the ataxia. There is no 
atroplr^. There is not the slightest evidence of spasticity in either 
the upper or lower extremities. Instead, the tonus of the muscu- 
lature is moderately diminished. 

The knee-jerks are present, equal and not exaggerated. The 
Achilles-jerks are inactive and only elicited with difficulty. The 
supinator jerks are not elicitable. The biceps- and triceps-jerks are 
inactive and variable. There are no periosteal reflexes in either the 
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upper or lower extremities and no clonus or spastic phenomena. 
The abdominal, cremasteric and plantar reflexes are present and of 
normal intensity. The Babinski phenomenon is absent. 

The sensation, both superficial and deep, is apparently undis- 
turbed. Touch, pain and temperature are recognized promptly, 
and so far as could be determined were well localized. The deep 
sensibility also appears normal. Pressure of the muscle induces pain 
and the sense of position is preserved. He recognizes the direction 
of passive movements of the toes, fingers and of the larger joints, 
promptly and without error. The sense of vibration is acute. 

The pupils are equal and react promptly to light and accommo- 
dation. The pupillary skin reflex is active. 

There is no nystagmus and the optic nerves are normal. On 
attempting to fix an object with the eyes there are slight rolling 
movements of the eyeballs, apparently of an ataxic nature, and 
associated atactiform oscillations of the head. There is no paralysis 
of the cranial nerves. The tongue is protruded in the median line, 
the palate is promptly innervated and the movements of the jaw are 
normal in power and extent. Facial innervation is equal on the two 
sides. 

There is a considerable degree of dysarthria, and it is rather diffi- 
cult to understand the spoken words. The mother, however, 
interprets perfectly and can carry on a very intelligent conversation 
with the boy. He can name ordinary objects placed in the hands, 
and there is no astereognosis. Sight, hearing and smell are normal. 

The heart and lungs are normal. 

The urine is free from albumin and sugar. The Wassermann 
test of the blood is negative. 

Note. — The above findings were confirmed at several subsequent 
examinations. The essential disturbance was one of incoordination 
without paralysis or evidences of spasticity, which affected nearly 
all voluntary movements. While in the recumbent postme, with the 
musculature relaxed, there were no evidences of chorea or athetosis. 
On making the effort to stand or walk, and in certain postures, 
there were incoordinate movements which suggested a choreiform 
tendency, which, however, appeared to be dependent upon the degree 
of the ataxic disturbance. The right side shov ed a greater degree of 
involvement than the left. The tonus of the muscles was moder- 
ately reduced. There was, however, no undue flexibility of the 
extremities as occurs in the higher grades of hypotonicity. The Imee- 
jerks were readily elicitable and not exaggerated. The Achilles- 
jerks could usually be elicited, but vdth difficulty, the same being 
true of the reflexes of the upper extremities. The plantar reflex was 
always of the normal type, and a true Babinski reflex was not 
obtained. 

So far as could be determined the general sensations, both super- 
ficial and deep, were well preserved. 
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Case II.— The patient, L. H., was a girl, aged six and a half years. 
The family history was good and there was no tendency to hereditary 
or familial diseases. The parents were healthy and were not related. 
The mother had given birth to two other children Avithout special 
difficulty, and there had been no miscarriages. 

The patient was the third child and the pregnancy had progressed 
without untoward complications. The birth occurred at term and 
the labor was extremely slow and tedious. After tweh^e to fourteen 
hours a faulty presentation .Avas discovered and the delivery was 
effected by means of forceps. The child was born asphyxiated, and it 
Avas feared at the time Asmuld not survive. Artificial respiration was 
necessary and the child did not cry or take the breast for about tAAm 
weeks. After this she took the breast, but onlj^ AAUth some difficulty, 
and the cry AA'as AA'eak and feeble. The subsequent development Avas 
sloAV and retarded. The child could not sit up until tAvo years of age, 
and then AA’as unsteady and swaying, often falling baclcAA’-ard or to 
one side. About this time she AA^as able to creep, but AAUth difficulty. 
MoA’’ements of the arms and legs Avere aAA^kAvard and unsteady. 
Attempts to stand AA'ere not successful until the third 3 ’’ear, and then 
only by holding on Avith the hands and accompanied by SAvaj'iing 
of the body and frequent falls. Attempts at Avalking Avere only 
possible in the latter part of the third year, and then required careful 
assistance, as falls Avere frequent and often severe. 

At the age of three years the child could speak a feAV AA-ords, but 
indistinctlj'’, and only the mother could understand them. Saa^uIIow- 
ing occurred AAithout difficulty and the special senses AA'ere apparently 
normal. The child A\^as bright and took an interest in her surround- 
ings, but AA^as backAA^ard as compared with other children at the same 
age. On attempting to grasp an object with the hand the moA^ements 
Avere uncertain and nAAd^AA^ard. 

The child had shoAAm decided but gradual improA^ement, She had 
acquired better control of her moA’^ements and articulation AA'as more 
distinct. She AA’as fairly intelligent for her age but still someAA'hat 
baclward in many things, AA'hich the mother attributed to her 
physical disabilities. There AA-as no historj- of conA'ulsiA'e seizures. 

Physical Exaviinaiion Ociober, 1914. The child is aa'cII nourished 
and fairly aa'cII dcA’^eloped for her age. While sitting quietly in a chair 
the extremities and trunk are motionless. There is a slight tendency 
to sAA’aying and oscillation of the head, especially AA'ith any moA’^e- 
ment, such as fixation of an object AA'ith the eyes or when speaking. 

Any attempt to raise an arm or leg CA^okes aAAdcAA'ard ataxic move- 
ments of an incoordinate character. Oji attempting to grasp an 
• object AA'ith the hands there is a series of irregular, incoordinate 
moA’^ements: the fingers are OA'erextended, the hand is throAA'n about 
in an aAA'kward manner and the object is grasped brusquely. There 
is no AA'eakness of the movement or of the grasp — it is a pure ataxia 
of moA'ement or incoordination. The disturbance is about equal 
on the tAA'o sides. 
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The child understands spoken language and talks, but articulation 
is dysarthric and indistinct and accompanied by slight atactiform 
movements of the head and trunk, especially if standing. In 
standing there is manifested a distinct disturbance of equilibrium. 
She stands on a broad base, with swaying of the trunk and various 
compensatory movements of the arms. This static ataxia is in- 
creased slightly by closure of the eyes. On attempting to walk a 
definite disturbance of the gait immediately becomes apparent. 
There is unsteadiness of equilibrium, pitching to and fro and great 
uncertainty of movement. In appearance it suggests very strongly 
the titubating gait of cerebellar disease. The legs are held far 
apart, the head erect and the arms used to balance. The move- 
ments of the legs are awkward and ataxic. On attempting to stand 
quietly there is a slight choreic unrest, which, however, is ataxic 
in origin and is not noticeable in a quiet and relaxed position. The 
ataxia does not disappear in the recumbent position. For example, 
on attempting the finger-nose test or the heel-knee test, while flat 
on the back, the incoordination of movements is scarcely less marked 
than in the erect posture or sitting in a chair. There is no cessation 
or diminution of the ataxia when the recumbent posture is assumed. 
In this position, if the arms and legs are elevated, and the attempt 
made to hold all four extremities upright, with the eyes closed, 
incoordinate, ataxic movements persist with unabated vigor. If 
the hands and arms are held outstretched, while sitting in a chair 
there are ataxic movements of the upper extremities and some 
swaying movements of the trunk. Rhythmic alternating move- 
ments of the wrist and fingers are performed slowly and awkwardly. 
Evidences of dj^sdiadokokinesis are therefore present. 

The cranial nerves are normal. The tongue is protruded in the 
median line, the facial innervation, movements of the soft palate 
and of the mandible are all normal. These movements are asso- 


ciated with slight atactiform manifestations of the head and trunk. 

The optic nerves are normal. There is no nystagmus and the 
pupils are equal and react to light. 

There is no paralysis and all movements show a normal degree of 
power. The muscles are well developed and show no atrophy. 

There is no spasticity in either the arms or legs and no clonus. 
The tonus of the muscles is slightly reduced but the hypotonicity 
is of moderate degree. There is plantar flexion of the toes; the 


Babinski reflex is not present. 

The knee-jerks are present, equal and of normal intensity. The 
Achilles-jerks are faint and at times not elicitable with certainty. 
The arm reflexes, supinator, biceps- and triceps-jerks, are inactive 
and not definitely elicitable. The abdominal reflexes are present. 

General sensation was apparently normal. Touch, pain and 
temperature stimuli were correctly interpreted and, so far as could 
be determined, were well localized. 
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The deep sensibility and sense of posture were also preserved. 

The child could recognize the movements of the toes whether up 
or down, but if the order was given to place the left limb in the same 
position as the right, either the arm or leg, the attempt was made 
and sustained awkwardly and in an uncertain manner, probably 
on account of the ataxia. Sight, hearing and smell were not affected. 
There was no astereognosis. Such common objects as a coin, pen- 
knife or a key were promptly recognized in either hand. 

There was no special mental defect; the child was good natured, 
responsive and well behaved and was not far below the mental 
average for her age. ' 

Heart and lungs were normal. Wassermann test of the blood was 
negative. Urine negative. 

Note. — ^This case, like the preceding, presented symptoms of a 
pure ataxic disturbance which affected nearly all voluntary move- 
ments, such as standing, walking and the individual activities of the 
extremities. The gait was very suggestive of a cerebellar ataxia but 
both the upper and lower extremities showed a definite ataxia which 
persisted in the recumbent posture. Lying flat on the back, with no 
demands upon the function of equilibrium, it was impossible to hold 
the extremities quietly in an elevated position as in cases of pure 
cerebellar disease, the ataxic disturbance persisting as in a case of 
spinal ataxia. There was no demonstrable weakness of the extremi- 
ties and no spasticity. The sensibility was normal. There was no 
true chorea, athetosis or intention tremor. The slight choreiform 
tendency did not suggest true chorea but resembled rather the choreic 
unrest which is sometimes present in cases of advanced Friedreich’s 
ataxia. The disorder of motility was an inability to regulate and 
coordinate voluntary movement. The condition was manifested 
soon after birth and was characterized by steady improvement. 
There was therefore no tendency to progression or aggravation of 
sj'mptoms. 

Case III. — ^The patient, A. H., a girl, aged eleven years, was the 
last of seven children. The circumstances attending the birth were 
abnormal, the membranes ruptured quite early and labor was 
unusually prolonged and severe. The child was eventually delivered 
with forceps in an asphyxiated condition and was resuscitated with 
difficulty. She was said to have been “ blue” for several hours after 
birth and the imprint of the forceps remained over the temporal 
region for a week or more. She did not take the breast readily and 
was nourished by the bottle. During the early months of life she 
was restless and difficult to quiet, crying a great deal, and was 
physically frail. 

It was soon observed that the motor development was not normal. 
Such acts as holding up the head, sitting and attempts to crawl and 
walk were all considerably delayed, as was also speech. 

She was unable to stand before the sixth year and then only with 
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assistance. The movements of the arms were noted to be irregular 
and unsteady early in the second year and articulation was indistinct 
up to the fourth year, but has shown a steady improvement since 
that time. 

With the exception of summer diarrhea and chicken-pox the child 
has had no illnesses of note. The other children of the family were 
in good health. The father died of pneumonia and no history of any 
nem’opathic heredity could be elicited. 

The mother states that while somewhat backward for her age the 
child is bright, has learned to read a little and is especially fond of 
music. The special senses were not affected. There has been a 
gradual improvement in the motor disability from year to year, 
especially in speaking and walking. There has been no history of 
any convulsive seizures, excepting immediately after the birth, 
when there was an indefinite history of several spasmodic attacks. 

Examination, November, 1912. The patient is thin and somewhat 
pallid; the teeth are uneven and defective. 

The skeletal development is rather slight and fragile. The 
muscles are well formed and, although small, are not atrophic. On 
attempting to rise from a sitting posture there is a very evident 
disturbance of gait and station. She stands on a broad base, the 
trunk swaying from side to side and balancing with the arms. 
After a few moments she becomes somewhat adjusted to the change 
of posture, but slight atactiform and balancing movements persist. 
Closme of the eyes increases somewhat the degree of static ataxia. 

While walking there is apparent a marked disorder of movement. 
The legs are lifted and tlirown out in an awkv^ard, ataxic manner 
and there are numerous compensatory lurches and balancing move- 
ments of the head, trunk and arms. She is, however, able to walk 
alone and with a fair degree of security, and does not fall. "While 
sitting in a relaxed posture in a chair the musculature is quiet, and 
only occasionally slight atactiform movements of the head or arms 
are observed. On attempting to stand or walk or on initiating any 
movement of the extremities a considerable degree of ataxia results 
which is somewhat choreiform in appearance, but occurs only as an 
accompaniment of movement. 

There is a general condition of marked incoordination. On 
attempting to grasp an object with the hand or on placing a finger 
on the tip of the nose a considerable degree of ataxia of the arms is 
apparent, which is increased by the associated atactiform movements 
in other regions of the body, as, for example, the head and trunk. 
The two arms are about equally affected. 

There is also marked retardation and awkv^ardness in performing 
alternating rhj'thmic movements of the wrist and fingers (dysdiado- 
kokinesis). There is no weakness, of the upper extremities and the 
gross motor power is apparently normal. 

The supinator reflexes are present and not exaggerated. The 
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biceps- and triceps-jerks are not elicitable. The muscles are some- 
what relaxed and free from any spastic phenomena. 

On attempting to hold the outstretched arms and hands at rest 
there occur slight ataxic movements which are increased by closure 
of the eyes. Objects placed in either hand with the eyes closed are 
promptly recognized and the stereognostic sense is unimpaired. 
The direction of passive movements of the fingers, wrist and elbow 
are promptly recognized with the eyes closed. With the eyes closed 
an attempt to place the segments of the upper extremity on one side 
in the same position as the other cannot be accomplished, owing to 
the ataxia. 

The grossmotor power of the lower extremities is well preserved and 
there is no special atrophy of the musculature. Passive movements 
are quite free, the muscles are relaxed and there are no evidences of 
spasticity. There is, however, marked incoordination of movement 
in the recumbent posture. The attempt to place the heel upon the 
knee or to elevate the extremity in a straight line produces a marked 
irregularity and incoordination of movement, which is sometimes 
accompanied by slight atactiform jerldng movements of the head, 
trunk or upper extremities. The knee-jerks are elicitable and about 
equal on the two sides. They are not exaggerated and the responses 
are rather subnormal. The Achilles-jerks are faint and not always 
elicitable. The plantar reflexes are of the normal type (no Babinski) . 

Lying perfectly quiet and in a relaxed posture no choreiform or 
athetoid movements are present. If the arms and legs are then 
simultaneously elevated and the attempt is made to hold them in 
this position a great disorder of cobrdination immediately results 
usually with loss of balance and a tendency to roll over. The ab- 
dominal and epigastric reflexes are present and active on both sides. 
The motor cranial neiwes are normal. There is no paresis of the 
ocular, facial or palatal musculature. On protrusion of the tongue 
there are slight atactiform movements of the head and trunk, and 
in a lesser degree on testing the facial innervation or on fixing an 
object with the eyes. 

There is no nystagmus. The pupils are equal and react to light 
and accommodation. The corneal and conjunctival reflexes are 
active. The jaw-jerk is not elicitable. Articulation is thick and 
indistinct. This is an ataxic, dj^sartliric disturbance of speech, 
and to the untrained ear is very difficult to understand. 

There is no forced laughter, but the act of laughing is accom- 
panied by ataxic movements of the head and trunk and to some 
degree of the extremities. The acts of deglutition and mastication 
are also accompanied by slight ataxic disturbance. 

The special senses are not affected. Vision, hearing, and the sense 
of smell are normal. The optic nerves are normal. 

The general sensibility is apparently undisturbed. Tactile, pain 
and temperature sensations are normal, and their localization, so 
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far as could be determined, was fairly accurate. The posture 
sense of the upper and lower extremities was apparently preserved 
and upward and dovmward movements of the joints were promptly 
recognized. 

Heart and lungs are normal. Urine negative. 

Mentally the child was bright and responsive and carried out the 
various tests promptly and intelligently. She was able to spell and 
could read short sentences, and the mother stated that she was 
making steady progress. She was cleanly in all of her habits and 
has had good control of the sphincters since early childhood. There 
has been a marked improvement in the child’s condition during the 
past few years, but she still required constant care and supervision 
because of the general motor disability. 

Resume of the Clinical Reports. The cases which have just been 
described are very similar in their etiology and general clinical char- 
acteristics and constitute, I believe, a well-defined clinical tj'pe of 
cerebral birth palsy. They represent an ataxic tj^ie of cerebral 
diplegia which stands in striking contrast to the spastic type of 
Little and the flaccid or atonic type of Forster. 

In all of the cases there was a history of severe injury at birth 
followed by retarded and defective development of the power of 
motor coordination. There was no paralysis, and if such existed 
after birth it was of a transient nature and the gross motor power 
w'as eventually completely restored. There were no evidences of 
spasticity. The active and passive movements as well as the reflexes 
revealed none of the characteristic signs of pyramidal tract involve- 
ment. The tonus of the muscles was slightly reduced and the tendon 
reflexes showed a corresponding reaction, and were moderately 
diminished and difficult to elicit. There was no undue flexibility 
of the extremities as occurs in the severer forms of hj-potonia. 

The essential symptom w'as a generalized ataxic disturbance 
affecting the gait, station, articulation and the use of the individual 
members. This was present in all positions, including the recum- 
bent posture, and I would particularly emphasize the persistence of 
an ataxic disturbance of the arms and legs in the recumbent posture 
when no. effort was required to maintain the equilibrium. The 
ataxic disturbance was also increased by closure of the eyes, by 
mental excitement and by any effort to carry out precise and definite 
movements. 

The disturbance of coordination wms bilateral and fairly sym- 
metrical, but one side may show a greater degree of involvement. 
It affected the finer movements of the hands and fingers as well as 
movements of the larger joints, and seemed to be equally dis- 
tributed in this respect. There was, at times, a slight tendency to 
motor unrest, somewhat suggestive of a choreic disturbance, which 
I regard as a manifestation of ataxia and the effort to maintain 
posture. The disorder of motility was clearly ataxic, and was 
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characterized by an inability to carry out precise and definite 
coordinate movements. It was not in any sense a true chorea or 
athetosis, the restless atactiform movements in certain postures 
merely suggesting the choreiform tendency. Dysarthria was also 
a well-marked symptom, and was regarded as part of the ataxia. 
There was no nystagmus. The sensibility, both superficial and deep, 
so far as could be determined by the usual clinical tests, was quite 
normal. Especially noteworthy was the preservation of the sense 
of posture and the stereognostic sense. In none of the cases was 
there a serious mental defect. The retardation was no more than 
might follow a severe disturbance of speech and incoordination and 
the restriction of opportunity imposed upon the child. 

In none of the cases was there any tendency to grand mal or 
petit mal seizures. The convulsions occurring immediately after 
the birth had manifested no tendency to recur in later life. 

Some improvement had taken place in all of the patients, and 
there were no indications of an increasing mental deterioration or 
progression of other symptoms. In this respect the ataxic form 
resembles the spastic tjqie of Little ivith its well-recognized tendency 
to improvement. 

This very striking disturbance of motor incoordination I would 
refer to a disorder of the cortical functions, probably the result of 
a bilateral injury to the parietal area at birtli. A lesion of this 
character would interfere with the development of the higher 
cortical centers engaged in the reception and elaboration of the 
memories of movements, and produce a cortical ataxia; or it 
might interrupt the commissural sjunptoms by which tliese memo- 
ries are communicated to the motor area for the proper regulation 
of coordination, with a resulting transcortical ataxia. In either 
event a serious loss of the control and regulation of movement would 
of necessity result. 

The primordial cortical centers which receive muscle and posture 
sensibility are not affected, for the general sensibility, both super- 
ficial and deep, is apparently preserved. It is probable therefore 
that the cortical centers subserving the function of common sen- 
sibility are either not included within the limits of the destructive 
lesion or, if they are injured, their function is subsequently restored 
by the compensatory activities of otlier centers, cortical and infra- 
cortical. 

Pathological Considerations. The pathology of this group of 
cases in the absence of definite patliological evidence may only be 
surmised. I believe, however, that we are justified in the assump- 
tion tliat the lesions are of tlie same general cliaractcr as have been 
found associated with other types of the cerebral birth palsies, 
differing only in tlieir localization. 

The pathological studies of Ivundrat have shomi tliat throm- 
bosis of tlie superior longitudinal sinus with occlusion or rupture 
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of the cerebral veins is a by no means uncommon sequel of injury 
to the child’s head during birth. This form of lesion is very prob- 
ably favored, if not directly induced, by overlapping of tlie parietal 
bones during the process of molding of the fetal head. During 
the course of a prolonged and difficult labor, instrumental delivery, 
or precipitate parturition, the delicate cerebral veins may be torn 
from their connections as they traverse the intermeningeal space 
to enter the sinus, with consecutive hemorrhage over the surface 
of the brain, either subdural or intermeningeal. 



Showing distribution of the cerebral veins on the external sarface of the henu- 
sphere. The dura mater is lifted to show the termination of the veins in the 
superior longitudinal sinus. 1 , superior longitudinal sinus , 2, horizontal portion of 
lateral sinus; 3 , large anastomotic vein of Trolard, 4. anastomotic \ein of LabbS, 
4', anastomosis between the vein of Trolard and the superior longitudinal sinus, 5, 
6 , 5 , ascending veins of the hemisphere, 6 , 6 , 6 , descending veins, 7, branch of the 
middle meningeal anastomosing at 7^ with an ascending cerebral vein as it enters 
the sinus, 8 , dura mater. (From Testut's Anatomy.) 


The subdural type of hemorrhage is usually massive, consisting 
of a single large clot, and is commonly unilateral. Intermeningeal 
hemorrhages are more diffuse, often bilateral, and consist of a 
thin film-like clot of blood confined by the piarachnoid. This 
is greatest in tlie region of the superior longitudinal fissure where 
the cerebral veins cross to the sinus and gradually tapers off as 
it passes over the surface of the hemisphere toward the fissine 
of Syhdus. As tire larger veins run their course in relation to the 
fissures there is a natural tendency for the blood to follow an 
gravitate in the depths of the larger cerebral sulci. Limitation o 
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the vascular lesion to the region of the fissure of Rolando would 
explain tlie occurrence of spastic diplegia, and a similar explanation 
might be offered for the manifestations of cerebral diataxia; namely, 
thrombosis or hemorrhage limited to the parietal veins of the 
cerebral cortex (see figure). 

Kundrat also emphasisced the importance of structm-al peculiari- 
ties of the margins of the parietal bones and intervening membrane 
to injuries of the sinus. He expressed the belief that thrombosis 
and hemorrhages of venous origin are much more likely to occur 
in infants with firm bony edges and narrow interosseous mem- 
branes, because of the mechanical interference with overlap in the 
process of molding of the fetal head. A narrow interstitial mem- 
brane and parietal bones, with thick heavy margins, would render 
the sinus liable to the dangers of compression, vdth consecutive 
thrombosis or hemorrhage of the cortical veins. Kundrat also 
performed the interesting experiment of attempting an injection 
of the cerebral veins through tlie exposed sinus while holding the 
parietal bones firmly in a position of overlap, and found that the 
backward flow of blood through the sinus was effectively blocked 
by the compressive action of the bones. The dangers of such a 
contingency in long-protracted labor are obvious notwithstanding 
the rich collateral circulation of tlie cerebral venous system. 

The essential lesions of the cerebral birth palsy consist therefore 
of hemorrhage either subdural or intermeningeal, with more or 
less thrombotic softening of the cerebral cortex from obstruction 
to tlie cerebral venous sj^stem. These may occur in various com- 
binations. In grave cases lacerations of the brain substance, 
ventricular and intracerebral apoplexy and hemorrhages at the 
base of the brain are occasionally observed. Involvement of the 
cortical venous system is, however, the most important from the 
clinical point of view, as the severer forms of injury are usually 
rapidly fatal and therefore have little more than a pathological 
interest. 

Studies of the cerebral cortex in cases of sinus thrombosis also 
show that intermeningeal hemorrhage is by no means the most 
important factor in producing the serious consequences of birth 
palsy, but that grave and permanent changes in the cortex itself 
maj’^ result. Thrombosis of the cerebral veins produces retrograde 
engorgement of blood, vdth punctate hemorrhages in the corre- 
sponding vascular distribution, and is associated with edema, peri- 
vascular engorgement and degeneration of the ganglion cells. 
(Hunt.) Although a certain degree of collateral circulation may 
be established, tlie delicate cells and neurons of tlie superficial 
layers of tlie cerebral cortex would inevitably suffer considerable 
damage. 

Any limitation of the venous tlirombosis to a definite vascular 
distribution would play a very important role in the causation of 
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special clinical types and would explain the occurrence of purely 
spastic or purely ataxic types of this affection. 

In the majority of cases the effusion or thrombosis takes place 
in the motor areas, producing the spastic type described by Little. 
That this lesion may be quite circumseribed is shown by the not 
infrequent occurrence of purely spastic states ndthout mental 
defect, epilepsy, chorea or athetosis. 

The ataxic t 5 >pe of cerebral birth palsy is, I believe, the result 
of a more or less circumscribed lesion of similar nature within 
the confines of the parietal area behind the fissure of Kolando. 
The anatomical distribution of the parietal veins of the cerebral 
cortex render such a lesion not improbable, the effusion of blood 
and cortical degenerations interfering ndth the proper development 
of the various centers and commissural sj^stems which subserve 
the higher functions of the coordination of movement (see figures). 
A lesion of this character might affect a dissociation of the sensory 
and motor spheres of the cortex, producing a condition in which 
motion Avould be possible and the sensibility preserved, and yet 
the harmony and coordination of movement would be lost, a 
form of transcortical ataxia in which there is an inabilitj’’ to convey 
to the motor area the complicated memories of movements and 
their combinations, so essential for a precise coordinate act. 

That the parietal lobes contain important centers for muscle 
sensibility and the memories of movements has been shown by a 
munber of observers and is accepted by all authorities on cerebral 
localization. The parietal sensory area includes the postcentral 
convolution, the superior parietal lobule (Pi) and the inferior 
parietal lobule (Pii) and portions of the supramarginal and angular 
gyri. It includes as well the precuneus on the mesial surface of 
the hemisphere. 

In this region are stored not only the sensations of individual 
joints and muscles, the proprioceptive sensibility proper, but 
also the higher and more complicated motor memories, the various 
acquired psychic memories of movements which are essential for 
the development of a finer and more delicate system of coordination. 

Von Monokow has suggested that the fasciculus centroparietalis, 
an association bundle uniting the angular gjTus and the Rolandic 
area, may play a role in the cortical association of muscle sensi- 
bility. He regards the parietal convolutions Pi and Pii and their 
association tracts as of special importance for the representation 
of movements and combinations of movements. The sensations 
of the indi\adual muscle groups and segments and tactile sensi- 
bility he would localize in the postcentral convolution. 

It is now generally held that the simple perception of deep 
sensibility, including tlie muscle sense and the sense of posture, 
are localized in the ascending parietal convolutions (postcentral 
gyrus), probably in segmental relation to the corresponding motor 
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centers of the central convolutions (Mills), while the higher psj^chic 
perceptions of motor activity, namely, the memories of move- 
ments and combinations of movements are situated more poste- 
riorly in the superior and inferior parietal lobule, a region whieh is 
concerned with the registration of higher motor memories. 

Indeed, it is quite conceivable that the centers which are engaged 
in the perception of deep sensibility might escape or recover from 
the effects of a lesion, and yet the higher centers and commissural 
systems which register and transmit the more complicated motor 
memories be seriously impaired. 

The view which has just been expressed as to the pathology 
and localization of the lesions m cases of cerebral birth palsy receives 
a eertain confirmation from the clinical and pathological investiga- 
tions of Holmes and Sargent of injuries to the superior longitudinal 
sinus from gunshot wounds of the head. In their large series of 
cases, comprising seventy observations, the conspicuous feature of 
the clinical picture was a bilateral spastie paralysis, with marked 
rigidity involving the legs, trunk and arms in the order named. 
Articulation and the movements of the face were usually not 
affected. The paralysis was greatest in the legs arid gradualy 
diminished in an upward direction, thus corresponding to the 
arrangement of the motor centers in the Rolandic area. The accom- 
panying muscular rigidity was extreme. By analogy one might say 
that such cases corresponded to the spastic type of Little’s disease 
in which cortical hemorrhages and thrombosis of the longitudinal 
sinus and cerebral veins play an important role. 

Sensory disturbances were also occasionally noted by Holmes 
and Sargent and their sensory investigations are of interest as 
bearing on the symptomatology of lesions of the parietal lobe. 
Their summary is as follows: 

“The sensory disturbances are especially interesting, as they are 
almost always those of a pure cortical lesion unaccompanied by 
any shock effect. The appreciation of pain and temperature is 
unaffected, and there is no definite diminution of tactile sensibility, 
but a certain number of light contacts are not recognized; there 
is, however, no threshold alteration, and the proportion of those 
missed is not directly related to the intensity of the stimulus. On 
the other hand, tlie localization of tactile stimuli, the recognition of 
the position and of passive movements of the limbs, and of form, 
shape and size, as well as the discrimination of the compass points, 
may be seriously disturbed. ■ The slightness of the affection of 
cutaneous sensibility has been frequently astonishing, as many 
patients have complained spontaneously of numbness and of hav- 
ing ‘no feeling’ in their legs.” One of their cases was of special 
interest as indicating the possible course of events in the infantile 
ataxic group, tlie motor paralysis clearing up rapidly, with per- 
sistence of a high degree of ataxia. 
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It should be emphasized that these studies were made upon 
adults in whom cortical function was fully developed in contra- 
distinction to the infantile group in which cortical centers and 
systems are still immature and in which several years must elapse 
before accurate sensory examinations are possible. This may in 
part explain the preservation of common sensation in the infantile 
group, with loss of the power of coordination. 

In all other forms of ataxia, save the cerebellar ataxia, there is 
a disturbance of the deep sensibility, the degree of which Usually 
determines the severity of the motor disorder. This is true of 
the peripheral, spinal, thalamic and cerebral ataxia. 

I%y should the deep sensibility be preserved and yet ^ severe 
degree of motor incoordination be present in the ataxic birth palsies? 
No definite answer can be given to this qnestion at the present time 
which is not more or less theoretical in nature. 

In the first place it is possible that the cortical representation for 
the perception of deep sensibility covers a larger field than is 
usually held — as is true according to von Monokow of the cortical 
motor zone, and thus a considerable area might escape iniury. 
As the lesion occurs in early life there is also ample opportunity 
for compensatory replacements and substitutions on the part of 
subcortical centers and neighboring regions of the cerebral cortex. 
It is also possible that the sensory area for the perception of muscle 
sensibility is limited to tlie postcentral convolution and so might 
escape entirely the ravages of the lesion. 

In the course of development of the cortical functions of motility 
the acquired memories of movements and their complex coordina- 
tion are registered in a manner similar to the storing of the speech 
memories. These engrams represent a higher sensory elabora- 
tion of movement and would be all-important in the carrying 
out of precise and definite motor acts. If the region of the parietal 
cortex subserving this higher function of motility were injured on 
both sides in early life these memories would be improperly regis- 
tered or the commissural fibers, through which they exert then 
influence on motility, would be interrupted with a resulting dis- 
harmony of movement. This would produce a cortical or trans- 
cortical ataxia, a disorder in the sphere of movement similar to 
apraxia or agnosia, in which tlie mechanism for the reception or 
transmission of higher motor memories would be seriousl}^ unpaired, 
the bilaterality of the lesion preventing any compensatory activity 
on the part of the opposite hemisphere. 

As the injury to the cortex takes place at birth, and as these 
cases cannot be subjected to accurate sensory tests much before the 
sixth or seventh year, there is ample opportunity for restoration 
and substitution of function. It is therefore not altogether su^ 
prising that the deep sensibility is preserved in conjunction mth 
incoordination of the general motor activities. The cortical 



hunt: diataxia cerebralis infantilis 


521 


centers subserving the function of protopathic sensibility either 
escape injury or are capable of being replaced by the compensatory 
activity of adjacent cortical areas. 

The higher coordination activities of the muscular system are 
gradually acquired and are especially ret^irded and slow of develop- 
ment in this group of cases. That even these are susceptible of 
gradual development is shown by the clinical course of the cases. 

Clinical Comments. The cerebral diataxia bears a certain 
resemblance to the cerebellar ataxia. The gait, like the cerebellar 
gait, may be somewhat titubating; there is dysdiadokoldnesis and 
the speech has a dysarthi'ic character not unlike that observed in 
cases of cerebellar disease. There is, however, no nystagmus, the 
disturbance of movement is not a dysmetria but a true ataxia, and 
the ataxia of the extremities is marked and persists in the recum- 
bent postm-e. In the recumbent posture, with the extremities 
elevated and the eyes closed, there are ataxic movements, such 
as are observed in spinal ataxia and unlike the true cerebellar 
ataxia. Fm-thermore, the ataxia of the distal portion of the 
extremities is quite evident. There is also, especially during effort 
and mental excitement, a tendency to atactiform movements, of 
a more general character, which resemble or rather suggest a chorei- 
form disturbance. They are not, however, spontaneous, but dis- 
appear in the relaxed and recumbent posture and appear only 
during muscular effort and movement. They are to be regarded as 
compensatory ataxic manifestations, similar to those occasionally 
observed in other forms of ataxia. 

Another point of interest is the presence of a slight degree of 
hjqjotonia. It is well knonm that lesions of the parietal lobe may 
produce hjqjotonicity of the musculature, with diminution of 
the tendon reflexes. It is therefore not surprising to encounter 
a certain degree of hjqiotonicity in conjunction with cortical ataxia 
from lesions of the parietal lobe. In some of the cases described 
as cerebellar or atonic-astasic tjqies of diplegia the nature of the 
ataxia and the associated hjqiotonia are somewhat suggestive of a 
parietal localization. This opens up a field for future investiga- 
tion, and it is my belief that certain symptoms of diplegia which 
have heretofore been relegated to the cerebellum are really of cor- 
tical origin and referable to the higher cerebral centers for the 
control and coordination of movement. 

In the above description I have attempted to outline the chief 
clinical features of the ataxic tjq)e of cerebral birth palsy or cerebral 
diataxia. It is the sensory equivalent of spastic diplegia, and like 
this affection shows a similar tendency toward improvement. In 
a pure form it is, however, comparatively rare. 

Some of the cases probably recover or show a very considerable 
degree of improvement, and are then regarded as of cerebellar 
origin, an interin-etation in wliicli I was originally inclined to par- 
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ticipate. After a more detailed study of the motor phenomena, 
however, I feel convinced that the cortical mechanism is the essen- 
tial structure involved. 

The Ataxic Diplegia. This point of view finds a further 
confirmation in the not . infrequent combination of ataxia and 
spastic paralysis in many cases of cerebral birth palsy, cases in 
which there are symptoms of generalized spasticity but modified 
by the association of ataxic symptoms. This constitutes a very 
grave form of the cerebral birth palsy, examples of which may be 
found in nearly every institution for the care of chronic diseases. 
The condition of motor wealoiess and spasticity being accentuated 
by the loss of the power of coordination. 

Two such cases, aged ten and eleven years respectively, vdth 
the typical history of injury at birth, are at the present time under 
observation in my wards at the Montefiore Home and Hospital. 
Both cases are confined to the wheel chair and are unable to stand 
or walk. There is a generalized spastic state which is complicated 
by a profound general ataxia, any attempt to carry out a precise 
movement evoking a wild disorder of incoordination. There is no 
true chorea or athetosis, although the nature of the ataxic disorder 
suggests a choreiform disturbance. 

The atactiform movements do not, however, occur spontane- 
ously, but only on attempts at movement. This I believe is an 
important factor in differentiating the true chorea and athetosis. 

Both patients are fairly intelligent and attend the hospital 
school. There are no epileptic manifestations. The speech is 
dysartliric, spastic and very difficult to understand. The sen- 
sibility, both superficial and deep, is normal. As in the pure 
ataxic type there is no demonstrable disorder of the sense of posture 
or the sense of movement. The stereognostic sense is preserved 
and any common object placed in the hand is promptly recognized. 
In these cases I believe there is a combination of lesions which 
involves the motor sphere causing general rigidity and also tlie 
parietal area vdth a resulting disturbance of coordination. The 
clinical picture is one of generalized spasticity and ataxia m com- 
bination, namely, a diataxic diplegia. 

Many snch cases are, I believe, regarded as choreiform or atlie- 
toid tjqies of diplegia, the extreme atactiform disorder of move- 
ment simulating very closely chorea. If there is marked spasticity 
an athetoid tendency is suggested. 

In a previous communication I presented the pathological evi- 
dence, indicating the relationship of chorea and athetosis to tie 
caudate nucleus and putamen of the corpus striatum, and t ere 
can be no question as to tlie paramount importance of the 
striatum in the production of true chorea and athetosis. _ ® 

the relationship of the cerebral cortex to chorea and athetosis is 
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accepted by all systematic -RT-iters, the exact localization of this 
function is still one of the unsolved problems of brain pathology. 
In all such investigations the existence of a cortical diataxia should 
be carefully considered and its very close resemblance to such dis- 
orders as chorea and athetosis. 

Concluding Remarks. A variety of clinical tj^ies of the 
cerebral palsies of childhood are now recognized, and as such are 
firmly established in medical literature. Important among these 
may be mentioned the various forms of the spastic tjT^e of Little, 
the atonic or flaccid tjqie of Forster, and those of cerebellar origin. 

In this paper I have directed attention to the existence of a 
pure ataxic type which maj’’ be distinguished from other forms 
as diataxia cerebralis infantilis. 

The infantile cerebral diataxia is a special form of the cerebral 
birth palsy in which the symptomatology is characterized by a gen- 
eralized disturbance of coordination without e^ddences of paralysis, 
spasticity, epilepsj'’ or serious mental defect. The sensibility, both 
special and general, is apparently unaffected. 

The clinical picture is believed to be dependent upon a bilateral 
vascular lesion in the parietal region, viz., hemorrhage and softening 
in the distribution of the parietal veins, resulting from an injury 
at birth. 

The parietal area of the cerebral cortex is concerned with the 
reception and elaboration of higher motor memories, and a bilat- 
eral lesion in this region in early life would seriously interfere 
with the proper development of its cortical centers, association 
fibers and commissural systems. This would produce a disorder 
of the higher cortical functions of coordination — with a resulting 
cortical or transcortical ataxia. 

The disturbance of coordination affects the speech, the gait and 
station and the use of the extremities, and is a pure ataxic disturb- 
ance. 

It may be distinguished from cerebellar ataxia bj^ the character 
of the motor disorder, its persistence in the recumbent posture 
and the absence of nystagmus. It may be regarded as the sensory 
equivalent of the spastic t;sq)e of Little and is not infrequently 
encountered in combination vutli this affection, constituting a 
diataxic diplegia. 

As in Little’s disease, there is a tendency toward improvement, 
although the development of motility is always seriously retarded. 

In its more severe forms this disorder of coordination may be 
associated with a tendency to atactiform movements which resemble 
superficially the phenomena of genuine chorea and athetosis; the 
recognition of which I believe to be of considerable importance 
in the eventual solution of the problem of the nature and localiza- 
tion of chorea and athetosis. 
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ANGINA ABDOKHNIS.i 
Bt Edward H. Goodjian, M.D., 

PHILADELPHIA, PA. 

The term angina abdominis was introduced by Baccelli to 
describe painful seizures in the abdomen due to aneurysmal for- 

‘ Read before the American Gastro-enterological Association. 
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mations in the vessels of the celiac axis, or due to arteriosclerosis 
of these same vessels. Another name for the same condition has 
been offered by Huchard, angina pectoris pseudogastralgique. 
Inasmuch as the name invented by Baccelli has been accepted and 
used by recent writers, notably Pal, Brunton and Williams, Minella, 
Breitmann and others, it is the term which should be used in the 
future for this disease. 

Case Histoky. The patient, a well-preserved woman, aged 
eighty-two years, apart from trivial illnesses of but short duration, 
has enjoyed good health for the greater part of her life. Twelve 
years ago she suffered with intense pain in the stomach, which was 
diagnosed at this time carcinoma ventriculi. In view of the present 
state of health the diagnosis is subject to question. Disregarding 
this attack, which resembled the seizure recently experienced, the 
patient rejoiced in the best of health and spirits until the early 
part of September, 1916. Following hard physical work connected 
with housecleaning, a task which no appeal to regard her years 
could make her depute to others, she was stricken with violent and 
intense pain in the umbilical region, which was accompanied by 
great anxiety, nervousness, restlessness and attempts at expulsion 
of gas per rectum and ex ore. These attacks having no relation 
to meals were repeated frequently, medication and diet proving un- 
availing, since September. She was seen by a surgeon in November, 
1916, as gall-stones were suspected, but the diagnosis was not con- 
firmed. Operation was disadvised, but no satisfactory conclusion 
was reached concerning the nature of the attacks. The surgeon’s 
examination, which was most thorough, failed to reveal any organic 
lesion other than the arteriosclerosis. 

The patient was counselled to remain in bed, to partake of noth- 
ing except milk, and was given a mixture of hydrochloric acid and 
pepsin, with occasional doses of sodium bicarbonate and nutmeg. 
For three days she was so much better that her physician per- 
mitted her to get out of bed, and again with utter disregard for her 
years, she cleaned a closet and laid unassisted a heavy carpet 
(November 23), being alone in the house at this time. Following 
this exertion she was seized with an excruciating pain in the umbili- 
cal region, with restlessness, extreme nervousness, attempts at 
expulsion of gas, no abdominal distention, no passage of urine or 
feces, some nausea, but no vomiting. The follovdng morning this 
attack was duplicated in all characteristics except that the pain was 
less formidable. I saw the patient in company with the attending 
physician approximately about four hours after this second, and to 
date, last attack. The seizure on this day had been of short dura- 
tion, as were all the others, that is to say, the acme of the frightful 
pain was sustained for only a few minutes, but intense abdominal 
soreness followed, and was present when I saw her, and lasted for a 
period of about twenty-four hours. 
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I found the patient (November 24) to be a remarkably well- 
preserved old lady, of frail build. The pulses were equal, regular, 
normal in rate, but the vessels w^ere hard and easily palpable. The 
heart examination revealed a faint systolic murmur at the base, 
which was interpreted as being caused by aortic roughening. 

The stomach was slightlj'- dilated, there was a splash (milk had 
been ingested but a short time before) and some diastasis of the 
recti. The abdomen was very sensitive to pressiue, particularly 
in the umbilical region, corresponding to a circular area about 6 
inches in diameter, having the umbilicus as its center. There 
was marked throbbing of the abdominal aorta, no evidence of any 
enlargement of the vessels, and no murmurs. The reflexes were 
normal and the lower legs were slightly edematous. A rectal 
examination made by the surgeon five days previously, and being 
reported negative, was not repeated. The urine has contained 
albumin, but no sugar or casts. The blood-pressme was not taken 
at this time, as I had neglected to take my instrument, having been 
told it was essentially a stomach case. My neglect in this respect 
I have since regretted, as my request to the attending physician 
for a subsequent report of the blood-pressure was overlooked. 
However, four months later the pressure was found to be 130-60. 

I believed we were confronted with an almost typical case of 
angina abdominis, and although skeptical as to the correctness of 
this view, the physician consented to give my therapeutic recona- 
mendations a trial. To the patient was explained what we believed 
to be the cause of her distressing attacks, and we gained her support 
in the view that physical overexertion or nervous strain, or both, 
were predisposing factors in calling an attack into being. There- 
fore the recommendation to rest during the day, and particular!}'' a 
half-hour’s rest on the right side, wdth a hot-water bottle to her 
abdomen following her meals, was readily agreed to. She was 
permitted to eat anything sparingly at the regular hours for meals 


and a glass of milk with a biscuit between meals. Only meat was 
restricted. Nitroglycerin, gr. -j-^, was given every tluee hours, 
and potassium iodide, gr. .x, three times a day. Pearls of amyl 
nitrite were left in the event of a recurrence of the pain. 

Since November 24 the patient experienced the beginning of an 
attack, but the attack was cut short by the prompt use of amyl 
nitrite, and since that date there have been no further attacks. 
Potassium iodide and nitroglycerin have long since been discon- 
tinued; the patient is active in Red Cross work, and seems to be 
enjoying the best of health, the fear of cancer having, to her great 
relief, been permanently dispelled from her thoughte. 

The sjTnptoms as disclosed by the history of this patient seem 
almost t}q)ical of what has been described by others as angina 
abdominis, and a further discussion of the sjnnptomatology of a 
classical case would seem unnecessary. Permit me to recall tlie 
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cardinal facts. The main feature of this woman’s illness was the 
sudden agonizing pain which was directly associated with physical 
overexertion or nervous shock, thus in a way resembling the onset 
of angina pectoris. There is a prevalent notion that all attacks of 
angina pectoris are determined by emotional or physical effort, 
yet from Heberden himself we learn that attacks may occur during 
sleep and often during rest. Diderot records an attack which 
aroused him from sleep (Allbutt). Nevertheless, many cases of 
angina pectoris are precipitated by exertion, and in this patient of 
mine effort seems to have been the exciting factor. The pain is 
described by the patient as being horribly severe, and after the first 
seizure the dread of another and the realization that others were 
to occur, since the attacks were repeated, made her life one of 
continuous apprehension. 

Accompanying the pain there were efforts at expulsion of gas by 
mouth and rectum, and when belching could be effected there 
seems to have been some slight relief. The bowels were slightly 
constipated. There was slight nausea but no vomiting. 

The situation of the pain was about the umbilical region and 
radiated to the back, and following the seizure there was great 
sensitiveness on slight pressure about the umbilical region for an 
area 6 inches in diameter. 

The diagnosis should not be difficult, and to my mind the main 
support of the correct diagnosis should be based on the frightfulness 
of the pain, the short duration of the same, the occurrence of 
the pain in arteriosclerotic individuals, usually advanced in years, 
in whom, apart from the arteriosclerosis, there can be found no 
appreciable sign of disease. Men are said to be more frequently 
affected than women. 

The differential diagnosis must, in some cases, be made between 
abdominal angina and other diseases associated with gastric crises. 
Here it may be stated that Allbutt believes that epigastric angina 
is but a somewhat aberrant form of ordinary angina, and due, 
broadly speaking, to disease of some part of the thoracic aorta; but 
in angina “more definitely abdominal,” he thinks it may be due to 
disease of the lower portion of the aorta or in other large vessels 
there. Osier is disposed to discredit the diagnosis, regarding 
abdominal angina as but the abdominal sjTnptoms of angina pectoris. 
In this patient of mine, despite her years, no symptom of any 
cardiac disease had been complained of. There were no transient 
seizures without pain in which “there was a general suspension 
of the minor operations of nature for three or four seconds,” called 
angina sina dolore. 

Abdominal aneurysm should not be a matter of much moment 
in the differential diagnosis, as the pain is never anginoid, but 
rather boring in character, and situate in the left abdominal region. 
(Of 179 cases reported by Nixon none had anginoid pains.) 
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Tabes dorsalis should be readily distinguished, as the reflexes 
point the way to the true diagnosis, unless, unhappily, the patient 
is a sufferer from both tabes and from angina abdommis. The 
pain in tabes is intercostal rather than abdominal. 

Closure of the mesenteric vessels I mention as an improbable 
differential diagnostic difficulty, on account of its extreme infre- 
quency and because of the impossibility of recognizing the condition, 
unless one has been the observer of a previous case. Closure of 
the mesenteric vessels may take place in either the veins or arteries 
as a result of thrombosis or embolism. For thrombosis, arterio- 
sclerosis itself is an underlying predisposing cause; for embolism 
valvulitis is the contributing factor. The onset of mesenteric 
closure is sudden and leads rapidly with great pain .to collapse. 
Bloody vomitus is seen, and the stools, which contain blood, may 
be either obstipated or diarrheic. The abdomen becomes dis- 
tended, painful and resistant to touch, with dulness in the 
dependent portions of the abdomen. The temperature is normal, 
pulse is rapid and soft and the patient gives the impression of one 
suffering with severe peritonitis or intestinal obstruction. In no 
case should abdominal angina be mistaken for mesenteric closure. 

I should prefer to leave the question of patholog}’^ undiscussecl, 
as but few cases have been studied satisfactorily from the clinical 
and pathological sides. Various suppositions have been suggested, 
but “ clinical and pathological precision has yet to contribute to a 
better analysis of these phenomena.” (Allbutt.) 

So far as therapy is concerned, rest is an important measure, and 
avoidance of physical or nervous strain is to be recommended. 
Diet is to be that generally recommended for individuals of advanced 
years. Massage and faradization of the abdomen have been 
ad\dsed, and the homely hot-water bottle is not to be despised. 
Potassium iodide, sodimn nitrite, sodiotheobromin, salicylate, nitro- 
glycerin, amyl nitrite may each have its place, alone or in careful 
combination. During an attack if amyl nitrite fails, morphin, 
hjTpodermically, may be employed. 


THE RELATION OF LUPUS ERYTHEMATOSUS DISCOIDES 
TO TUBERCULOUS INFECTION. 

By Richard S. Weiss, M.D., 

AND 

J. J. Singer, ’M.D., 

DEPARTMEKT OP IKTERNAL MEDICINE, W-VSHINGTON ENIVERSITT MEDICAE SCHOOL, 
CLINICS^OF TUBEECULOSIS AND DERMATOLOGY, ST. LOUIS, MISSOURI- 

The etiologj' of lupus erjUbematosus has been one of the obsimre 
problems of dermatology ever since the first description of the )s 
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ease by Cazenave^ in 1851. Investigations up to about the j'-ear 
1910 have all tended to show that the disease is in some way related 
to tuberculosis. At first the belief seemed to be that it was a true 
inoculated tuberculosis of the skin. (Riel and Paltauf;^ Klotz.^) 
Shortly after this, however, the tubercle bacillus toxin theory was 
elaborated and, led by certain French dermatologists (Hallopeau,'' 
Boeck,® ® and Besnier), this theory seems to have been accepted 
by most observers as the probable etiological explanation. 

In recent j'^ears doubt has been cast upon this theory. Unna,® 
Radcliffe Crocker,® Pick,^ Sequeira and Balean,® Gallowaj^,“ 
Warde,^® “ Pusey,^^ Engman and Mook'® are all on record against 
it, although many of them and other observers believe that it is 
of toxic origin and should be classed with the polymorphic erythema 
group of skin diseases. 

The basis for the tubercle toxin theory was the frequent finding 
of evidence of tuberculosis both clinically and postmortem. It is 
unnecessary here to go into the literature and review these statistics. 
Suffice it to say that in a large proportion of cases of this disease it 
has been observed that (a) there is a family history of tuberculosis; 
(6) there has been a positive reaction to the tuberculin test; (c) 
that there is clinical evidence of tuberculosis; (d) that evidence of 
tuberculosis was found postmortem. We shall take up these points 
and discuss them later. 

We have studied 12 cases of lupus erythematosus discoides from 
the skin and tuberculosis clinics of the Washington University 
Dispensary. These cases were approached from as many angles 
as possible; a detailed history, with special reference to past and 
present illness and previous exposure; a careful physical examina- 
tion together with roentgen plates; tuberculin tests; Wassermann 
reaction; and the pulse, temperature, and weight record. A brief 
synopsis of each case follows: 

Case I. — ^A. H., white; female; aged fifty years. C 1. No. 
27846. 

Family History. Negative. 

Personal History. Erysipelas in 1889. Since then has never 
had any serious illness. 

Wassermann Reaetion. Negative. 

Tiihcrcxdin Test. Positive; reacts to 4' mgm. 0. T. but not to iV- 

Skin disease began at the age of forty-five years. Presents lupus 
erythematosus of the lips. 

Physical Examination of the Chest. No evidence of tuberculosis 
found. Roentgen-ray plate; air content good, somewhat better 
in the lower right lobe than elsewhere. Right lung: arborization is 
distinct from rather dense hilus, with several small dense glands. 
Diaphragm normal. Left lung: similar to right. 

Diagnosis. Healed tuberculosis of childhood. (Diagnosis made 
on roentgen plate.) 
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Case II. — ^K. A., white; female; aged thirty-one years. C 1. 
No. 27842. 

Family History. Negative. 

Personal History. Never had any serious illness. 

Wassermann Reaction. Not done. 

Tuberculin Test. Positive; marked local reaction to nagm- 
0. T. 

Skin disease begun at the age of thirty years. Presents single 
patch of lupus erythematosus on side of nose. 

Physical Examination. Harsh breathing, anteriorly and poste- 
riorly in both lungs, but no increase in whisper; probably “cold.” 

Roentgen Plate. Fairly good air content in both limgs. Right 
lung: upper lobe shows thickening of interlobular lines, but no 
marked approximation. The hilus is fairly dense, but no definite 
nodules are seen. Extension to the lower lobe dense at the proximal 
area, but not in the axillary area. Diaphragm held at an angle 
of 90 degrees. Left lung shows thickening of the interlobular 
lines; no definite shadow. Hilus is fairly dense. Lower lobe mark- 
ings faint, with diaphragm flattened. Diagnosis: Chronic tuber- 
culosis; chronic pleurisy. No clinical tuberculosis. 

Diagnosis. By roentgen rays shows evidence of an old chronic 
tuberculosis. 

Case III. — L. R., white; female; aged thirtv-three years. C 1. 
No. 22585. 

Family History. Grandmother and one cousin died of tuber- 
culosis; othervdse negative. 

Personal History. Measles, scarlet fever, mumps, pertussis, 
and varicella in childhood. Was very delicate as an infant. Fol- 
lowing scarlet fever and measles, at the age of five years, was very 
“nervous” for a number of years. Malaria (?) at fifteen. Nervous 
prostration from sixteen to twenty. Smallpox at twenty-one. 
Typhoid at twenty-five, of moderate severity, followed by nervous- 
ness. Mild attacks of grip, bronchitis, and tonsillitis since then. 

Wassermann Reaction. Negative. 

Tuberculin Test. Von Pirquet positive in 1914. 1916 reacted 
to ^ mgm. 0. T. and focal reaction in lesions. 

Sl^ disease began at the age of twenty-nine years. Presents 
lupus erythematosus of face. Scars of old lesions on scalp, backs 
of fingers, and arms. 

Physical Examination. Deficient fat. Slight muscle spasm m 
upper thorax on both sides. Breathing in left apex distinct y 
harsher than in right. Breathing in right apex seems to be dimin- 
ished, but owing to the patient being nervous she does not breat e 
deeply. VTisper is normal. Slightly impaired resonance pos e- 
riorly. Roentgen plate. Fair air content in both ® 

Left lung: interlobular markings not approximated. Huus no 
dense. Extension from hilus is dense, but not closely approxi 
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mated. Right lung is similar to left except that the diaphragm is 
more regular. 

Diagnosis. Early pulmonary tuberculosis. (Diagnosis made on 
history and physical examination. Roentgen plate sho^vs nothing 
definite.) 

Case IV.— F. P., colored; female; aged thirty-six years. C 1. 
No. '32335. 

Family History. One sister died of pulmonary tuberculosis; 
othen\use negative. 

Personal History. Patient states that she had “scrofula” in 
childhood, but can give no details. Has had no serious illness since. 

Wassermann Reaction. Not done. 

Tuherculin Test. Not done. 

Disease began at the age of thirty-five years. Presents lupus 
erythematosus generally distributed over the face and under and 
on the ears. 

Physical Examination. Impaired resonance over the right lung 
anteriorly, together with increased whisper both anteriorly and 
posteriorly. Diminished breathing on the right side posteriorly. 
No history of loss of weight, fever, or sputum. 

Roentgen Plate. Not obtained (patient only made two visits to 
clinic). Diagnosis without roentgen rays is suspected tuberculosis. 

Case V. — ^E. F., white; female; aged forty-three years. C 1. 
No. 861. 

Family History. Negative. 

Personal History. Has no bearing on the case. 

Wassermann Reaction. Negative.- 

Ttiherculin Test. Positive; von Pirquet. 

Disease began at about the age of tw^enty-six years. Presents 
lupus erythematosus. An extremely severe case of many years’ 
duration, involving the face, ears, and neck in erj^hematous and 
scaly plaques, with much scarring and atrophy. Chilblain circula- 
tion. 

Physical Examination. Ex-pansion poor. No marked dulness, 
but some diminished resonance posteriorly. Diminished breathing 
in both lungs, both anteriorly and posteriorly. VTiisper slightly 
increased , low'er right anteriorly and upper left posteriorly. (Obesity 
of patient may account for diminished breathing.) 

Roentgen Plate. Air content fairly good in both lungs. Left 
upper lobe between second and fourth ribs somew-hat hazy. Hilus 
rather dense. Diaphragm normal. Right lung: hilus much denser 
than left. Several nodules seen. Some approximation of inter- 
lobular lines, especially of middle and lower lobes. Plate not taken 
in deep inspiration. 

Diagnosis. Healed tuberculosis of cliildhood. No definite adult 
tuberculosis. (Patient received tuberculin treatment up to 20 mgm., 
with no effect upon the progress of the disease, but a focal reaction 
in the skin lesions was observed.) 
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Case — ^E. B., white; female; aged thirty-three years. C 1. 

No. 15223. 

Family History. Negative. 

Personal History. Never had any serious ilhiess. 

Wassermann Reaction. Not done. 

Tuberculin Test. Positive. 

Disease began at the age of thirty years. Presents lupus erji;he- 
matosus. Several small er;>i;hematous and scaly plaques on the 
sides of the nose and adjoining cheeks. 

Physical Examination. No infiltration demonstrable by per- 
cussion; Slight muscle spasm anteriorly and posteriori}" of right 
thorax. Whisper sound increased posteriorly in right upper lobe. 
Few moist rales in left lung anteriorly and an occasional rale in 
right lung posteriori}'. Roentgen plate. Air content in both lungs 
fair. There is an approximation of the interlobular lines in both 
upper lobes, but no thickening. The hUus on both sides is dense. 
The costal angles are deep. Plate not taken in deep inspiration. 
Temperature showed an occasional rise to 99-1-, and with the physical 
examination make diagnosis of pulmonary tuberculosis. 

Case VII. — ^F. S., white; male; aged thirtv-four years. C 1. 
No. 18058. 

Family History. Negative. 

Personal History. Never had any serious illness. 

Wassermann Reaction. Not done. 

Tnbercnlin Test. Not done. 

Disease began at about the age of twenty-five years. Lupus 
er}"thematosus. Scaly, er}i;hematous plaques on nose and cheeks. 

Physical Examination. Breath sounds are distant and diminished 
in both upper lobes. Vliisper is increased in the right lung, more 
marked in the upper lobe posteriorly. Muscle spasm in posterior 
right thorax. Expiration prolonged and harsh posteriorly. 

Roentgen Plate. Shows good air-containing lungs. The hilus on 
both sides is dense, with fairly dense extension. Both apices clear. 
Interlobular markings are distinct and not dense. Diaphragm 
normal. 

Diagnosis. Chronic hilus tuberculosis (?). (Diagnosis made by 
roentgen plate and physical examination.) 

Case VIII. — ^L. K., white; female; aged forty years. C 1- 
No. 32106. 

Family History. Negative. 

Personal History. Never seriously sick. 

Wassermann Reaction. Negative. 

Disease began at the age of thirty-nine years. Lupus er}'tne- 
matosus. Small er}'thematous, scaly patch on side of nose. 

Physical Examination. Harsh breathing over the bases 
lungs posteriorly, with slight increase of whisper. No denm e 
signs of tuberculosis. 



WEISS, singer: lupus erythematosus discoides 533 

Roentgen Plate. Air content of both lungs good. Right lung: 
bronchial branches well marked and can be traced to periphery. 
Hilus very dense, with extension to lower lobes slightly thickened. 
Several large dense glands are seen. Diaphragm negative.' Costo- 
phrenic angle deep. Left lung: apex slightly hazy as compared to 
right. Otherwise findings are similar. 

Diagnosis. Healed tuberculosis of childhood. No adult tuber- 
culosis. 

Case IX. — E. B., white; female; aged forty-five years. Cl. 
No. 28632. 

Family History. Negative. 

Personal History. No bearing on case. 

Wassermann Reaction. NegatiA’^e. 

Tuberculin Test. Not done. 

Sputuvi Examination. Negative for tubercle bacilli. 

Skin disease began at the age of forty-four years. Lupus erythe- 
matosus. Plaques scattered OA'^er the front and side of the face. 

Physical Examination. Breath sounds diminished in both upper 
lobes. Few shifting, dry, and moist rales in both upper lobes. 
Impaired resonance in both upper lobes, anteriorly and posteriorly; 
not marked, lioAvever. Lower lobes normal. 

Roentgen Plate. Air content fair, less in upper lobes. Right 
lung: Upper lobe, arborization thickened and interlobular lines 
are more or less approximated in axillary and mammary lines. 
Hilus dense, Avith many dense nodules. The extension to loAver 
lobe is thickened and someAAdiat interlaced, AA'ith small pinhead- 
size points of density. Diaphragm normal. Costal angle deep. 
Left lung; Rather dense shadoAA'- in the upper lobe and marked 
thickening of the interlobular lines. A large nodule, size of a dime, 
is seen. Air content good in the loAA^er lobes. Diaphragm irregular. 

Roentgen Plate. Together AAuth the physical examination and a 
constant temperature of 99° to 100° make the diagnosis of chronic 
pulmonary tuberculosis. ActiA^e tuberculosis of both upper lobes. 

Case X. — C. J., AvLite; female; aged twenty-seA'^en A'ears. C 1. 
No. 21814. 

Family History. One uncle by marriage died of pulmonary 
tuberculosis. OtherAAUse negatiA’^e. 

Personal History. Typhoid at tweh'e years. Frequent attacks 
of tonsillitis in childhood. Pus tubes and operation at age of 
nineteen, folloAA’ed by “stomach trouble,” aaLIcIi lasted on and off 
about six j^ears. No history of syphilis. 

Wassermann Reaction. Posith'e 4-}-. 

Tuberculin Test. Not done. 

Disease began at the age of twenty-four years. Presents lupus 
erythematosus. E.xtensiA'e butterfly distribution. 

Physical Examination. Right lung: anteriorly, breath sounds 
somcAvhat diminished except for an area in the seeond intercostal 
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space, near the sternum, where the breath sounds are very harsh 
and there is increased whisper. Lower lobe normal. Left lung: 
Upper lobe, anteriorly, breathing is diminished, but the whisper 
is loud here and there. Lower lobe is normal.- Posteriorly, right 
lung, impaired resonance, with diminished breathing, no increased 
whisper. Left lung: breath sounds somewhat harsh, with increased 
whisper and impaired resonance. Lower lobes negative. 

Roentgen Plate. Air content good in lower lobes, only fair in 
upper lobes. Left lung: Upper lobe: approximation of interlobular 
lines but not very dense. Many small dense nodules in this area. 
Hilus is broad and dense with several dense nodules. Lower lobe: 
bronchial arborization is not dense or interlaced. Diaphragm 
somewhat irregular. Lung dips deeply into costophrenic angle. 
Right lung, upper lobe, interlobular markings are dense but not 
as closely approximated as the left. Many nodules seen in this 
area. Hilus very dense and broad; many nodules seen. Middle 
lobe: arborization is distinct to periphery and there is a moderate 
amount of approximation. Lower lobe: arborization is dense and 
interlaced, and there is more or less approximation of interlobular 
lines. The proximal third of the diaphragm is held up by adhesions. 
Lung dips deeply into costophrenic angle. 

Diagnosis. Chronic pulmonary tuberculosis. (Note: As the 
physical signs are not classical for tuberculosis and the Wassermann 
reaction is 4+ there is some doubt as to whether the lung condition 
is tuberculous or luetic.) 

Case XI. — S. W., white; female; aged thirty-one years. C 1. 
No. 19292. 

Family History. One aunt and two uncles died of pulmonary 
tuberculosis. Otherwise negative. 

Personal History. Usual diseases of childhood. Generally good 
health until the age of twenty-four years, then had an attack of 
“inflammatory rheumatism,” affeeting the finger-joints only. At 
the same time had phlebitis in the right leg. The rheumatism in 
the fingers would get better and worse, and lasted about three years. 
The phlebitis kept the patient in bed about ten weeks and then got 
entirely well. About one year after this, phlebitis started in the 
left leg and kept the patient in bed about six weeks. Three weeks 
later the patient had a second attack of diphtheria. At the age^ m 
twenty-eight years she had two ulcers, one on each ankle, which 
eventually healed. No other serious illness. No menstrual disturb- 
ance. 

Wassermann Reaction. Negative. 

Tnbercnlin Test. Positive. Reacted to mgm. O. T. 

Sldn disease began at the age of twenty-nine years. Presents 
lupus erythematosus. Plaques all over the face and ears. _ 

Physical Examination. No definite signs of tuberculosis. 
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Roentgen Plate. Considerable air content. Left more than right. 
Right lung: there is no approximation of the interlobular lines of 
the upper lobes; a few small dense nodules are seen. The hilus is 
fairly dense and shows numerous nodules varying in size from^ a 
pinhead to a pea. Lower lobe: a few nodules are seen. The dia- 
phragm is normal. Costal angle is deep. Left lung: interlobular 
markings are not distinct; no approximation. The hilus is less dense 
than the right. Lower lobe: the interlobular markings are distinct 
almost to periphery. Diaphragm is normal. The costal angle 
deep. 

Diagnosis. Healed pulmonary tuberculosis of childhood. (No 
clinical tuberculosis.) 

'Case XII. — N. D., white; female; aged fifty-two years. C 1. 
No. 18374. 

Family History. As the patient remembers it one or two cousins 
had tuberculosis. Otherwise negative. 

Personal History. Smallpox at eighteen months. Measles at 
five. Remittent (?) fever at fifteen. Both legs severely frozen at 
eighteen. Chronic rheumatism at thirty-seven; affected the knees 
and ankles and lasted one year. Ever since then gets slight attacks 
on occasion. Had a fatty tumor removed from the neck at the age 
of twenty-five. No history of lues. Never has been pregnant. 
Separated from husband for past twenty years. 

Wassermann Reaction. Not done. 

Tvherculin Test. Negative. 

Skin disease began at the age of thirty-two. Present lupus 
erythematosus, butterfly distribution on face and a few lesions on 
scalp. 

Physical Examination. Breath sounds in the right lung anteriorly 
are rather harsh, with no increased whisper. Left lung: upper lobe, 
breathing diminished, whisper not increased. Lower lobe: same 
findings. Posteriorly, similar findings. Chest is hyperresonant 
throughout. 

Roentgen Plate. Shows a rather “brilliant” condition of both 
lungs, with the left extending farther down than the right. Left 
lung: hilus fairly dense, with several dense nodules. The inter- 
lobular markings are distinct to periphery, but are not approxi- 
mated. There is a hazy appearance in the upper lobe near the 
axillary line. Diaphragm forms an angle of 90 degrees, the lung 
dipping down into the costal angle. Right lung: apex is cloudy. 
No interlobular lines seen. Hilus is quite dense, with numerous 
nodules. The interlobular markings are distinct to periphery, 
but not approximated . The diaphragm makes an angle of 90 degrees 
and is lower than the left. Lung dips deeply into the costal angle. 

Diagnosis. Healed tuberculosis of childhood. Clinical diag- 
nosis: clironic bronchitis; emphysema; chronic pleurisy (fibrinous). 

We are therefore able to present 12 cases of lupus erythematosus 



536 ■^^iss, singer: lupus erythematosus discoides 

of the discoid type, 10 of ivhich showed evidence of tuberculosis; 

4 chronic tuberculosis; 1 active tuberculosis, and 5 healed tuber- . 
culosis of childhood. (Wq believe that the other 2 cases are tuber- 
culous, but cannot present good proof.) 

Let us compare these results with the results of others. 

Boeck® investigated 36 cases and found pronounced symptoms 
of tuberculosis in S3 per cent, of them and a family history of tuber- 
culosis in one-half of the balance of the cases. At a meeting of the 
Section on Dermatology of the British Medical Association® he 
gives the following figures: of 42 common, discoid, adult cases 28 
presented indubitable evidence of tuberculosis, past or present, 
and 8 presented strumous ophthalmia: that is, 86 per cent, showed 
evidence of tuberculosis in some form. 

Roth^^ collected 250 cases from the literature, and in 70 per cent, 
there was evidence, more or less pronounced, of tuberculosis. 

Pick'^ reports that 18 of 43 cases of the discoid tj’pe showed 
evidence of tuberculosis (42 per cent.). 

Sequeira and Balean® state that they found evidence of tuber- 
culosis in 18 per cent, of their discoid cases and a family history 
of tuberculosis is not less than 80 per cent. 

Kopp^® found evidence of tuberculosis in 18 out of 38 cases (45 
per cent.). 

Gunsett ® did 20 autopsies on cases of lupus erythematosus, and 
in only 9 was there evidence of tuberculosis. 

A table was prepared for us of all the cases of lupus erythema- 
tosus of the discoid type appearing in the British Journal of Der- 
matology and in the Journal of Cutaneous Diseases. These cases 
numbered 225 in all. Tuberculosis was mentioned as being present 
or absent in only 64 of them. Of these 64 cases, 18, or 28 per cent., 
showed evidence of tuberculosis and 46, or 72 per cent., did not. 

In 69 cases mention was made of family history of tuberculosis; 
28, or 40 per cent., were positive and 41, or 60 per cent., were 
negative. The tuberculin test was mentioned in only 9 cases, and 
of these 7 were positive and 2 negative. (These statistics were 
prepared by W. Kenneth Brovm, of the senior class, Washington 
University Medical School.) 

The statistics presented by Boeck and others led them to the belief 
that there was a direct connection or relation between lupus erj'the- 
matosus and tuberculosis. Our statistics tally with many of theirs 
and, following out their line of thought, we might present the same 
conclusions; but our deductions, based on the modern conception 
of tuberculosis, are decidedly different. 

We shall now take up in detail the e\ddence presented in the past, 
comparing it with ours and discussing its value. 

First, all the evidence that has been presented is purely presump- 
tive. We have been unable to find records of any work that shows 
a direct connection between the two conditions. 
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Family History of Tuberculosis. Because quite a large 
percentage of cases of lupus erythematosus have a family history 
of tuberculosis it is presumed that this fact lends weight to the theory 
that there is a connection between the two diseases. Sequeira and 
Balean (foe; cit.) state that there is a family history of tuberculosis 
is not less than 80 per cent, of their cases. This is very high, and 
certainly might lend weight to the presumption were it not for other 
facts that must be taken into consideration. Boeck“ finds a family 
history in only S.S per cent, of his cases. In our series 41.7 per cent, 
had a family history of tuberculosis. If we average these perhaps 
we shall come someAvhere near the truth with 43.5 per cent. We 
are of the opinion that with careful questioning of patients fully 
as large a percentage could be found in many other conditions, say 
acne for instance. Then we would have to suspect that there was a 
relation between acne and tuberculosis. 

Tuberculin Test. “It is always found that between 40 and 
60 per cent, of humanity react to the subcutaneous tuberculin test, 
provided that it be repeated with ascending doses three or four 
times” (Fishbergi^). A positive tuberculin test indicates tuber- 
culous infection and not necessarily tuberculous disease in a clinical 
sense (Hamman and Wolman*®). Tuberculin has no effect on 
uninfected individuals (Hamburger^®), but practically tliere are no 
uninfected individuals. We believe that Fishberg’s statement can 
be modified to this efl’ect, that practically all individuals above 
the age of twenty and living in large cities react to the tuberculin 
test. One of us (Singer) has been trying out the intradermic tuber- 
culin test. In 49 out of 50 cases this test was positive; and here 
again we emphasize that the positive tuberculin test means tuber- 
culous infection and not necessarily tuberculous disease. Our 
statistics, combined with those cases gathered from the British 
Journal of Dermatology and the Journal of Cutaneous Diseases, 
give 81 per cent, positive (13 out of IG cases). With the intradermic 
test we have reason to believe that they all would be positive. A 
positive tuberculin test in cases of lupus erythematosus lends 
practically no weight to the theory that there is a relation between 
the disease and tuberculosis. 

In this connection it would be well to discuss these facts; a focal 
reaction has occasionally been reported in the lesions of lupus 
erythematosus following the injection of tuberculin, and it is on 
record that lupus erythematosis has improved or been cured by 
the tuberculin treatment. The recent work of Engman and 
ISIcGarry,^® who caused the disappearance of the disease by the 
intravenous injection of foreign protein (typhoid and colon vaccine), 
shows that this is a foreign protein reaction and should not be inter- 
preted as evidence of the relationship of the two diseases. Several 
of the cases which they report are included in our series, and we 
mention in particular their Case Xo, II, which is our Case Xo. 
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Here a focal reaction was observed in the lesions upon the injec- 
tion of tuberculin. This case, as well as their other cases, cleared 
up w'^onderfully upon the intravenous injection of typhoid vaccine, 
i. e., foreign protein. However, should we later on have to revise 
our conception of foreign protein reaction, these cases' would still 
be open to question. They may easily have been lupus erythema- 
toide of the Leloir type or lupus erythemato-tuberculeux of Besnier 
or a mixed type of lupus vulgaris and lupus erythematosus (Kyrle^^ 
and Spitzer^^). 

Clinical Evidence of Tuberculosis.' With modern methods 
of diagnosis, clinical evidence of tuberculosis can be discovered in 
an extremely large number of individuals. We venture to say, with 
little fear of contradiction, that fully 90 per cent, of all individuals 
above the age of twenty and living in cities are subjects of tuber- 
culous infection or tuberculous disease. Tuberculous infection in 
early life is the rule and not the exception, and so by far the great 
majority of us are “vaccinated in childhood against tuberculosis.” 
(E. L. Opie.) In our series of cases 83 per cent, showed evidence 
of tuberculosis, and we have reason to believe that this figure should 
be 100 per cent. But of the 10 cases showing indisputable evidence 
of tuberculosis, 5 showed healed tuberculosis of childhood, and 
certainly are not tuberculous in the sense that they were suffering 
from consumption; 4 cases showed chronic tuberculosis and also 
were not tuberculous in the sense that they were suffering from 
consumption. Only 1 case presented active tuberculosis. Healed 
tuberculosis of childhood means calcified nodules in the lungs or 
mediastina. Chronic tuberculosis means a walled off, fibroid con- 
dition. Therefore we make the point that in 9 out of 10 of our cases 
it is very improbable that a circulating tubercle bacillus toxin is 
responsible for the skin condition. 

Postmortem Evidence of Tuberculosis. Kopp (foe. dt.) 
found evidence of tuberculosis postmortem in 18 out of 38 cases of 
lupus erythematosis. He does not regard his results as evidence 
of the tuberculous origin of the disease. We arrive at the same 
conclusion but by different reasoning. 

From the time of Laennec (1831) up to the present more and 
more evidence of the ubiquity of tuberculous infection, as demon- 
strated postmortem, has been accumulating. Practically every 
succeeding investigator has found a higher and higher percentage 
of tuberculous infection and disease on his postmortem table. We 
shall refer only to the latest of these reports. (For complete dis- 
cussion of this subject see Fishberg, loc. cit, p. 33 et seq.) 

E. L. Opie,“ by a most ingenious method of postmortem investi- 
gation (roentgen-ray pictures of the inflated and extirpated lung 
followed by minute section and search with the skiagram as a guide), 
has had the following results: Of 50 patients dying of diseases 
other than tuberculosis, each and everj’^ one showed lesions of tuber- 
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culous infection or tuberculous disease. These cases were from all 
the services of the Barnes Hospital, and they furnish convincing 
proof of the ubiquity of tuberculous infection and tuberculous 
disease. The finding of tuberculosis postmortem, in our opinion, 
is not valid evidence of a relation between lupus erythematosus 
and tuberculosis. 

The facts then are these: Fully 90 per cent, of adult humanity 
living in large industrial centers are the subjects of tuberculous 
infection or tuberculous disease. Moreover, practically no cases 
of lupus erythematosus are observed among the inmates of large 
tuberculosis sanitariums, and the histopathology of lupus erythe- 
matosus bears no resemblance to any known form of tuberculosis. 
We therefore maintain that there is no evidence of an etiological rela- 
tion between lupus erythematosus discoides and tuberculosis. The 
rarity of the one and the ubiquity of the other, to say the least, 
argue strongly against any such relationship. 

Summary. Twelve cases of lupus erythematosus discoides were 
carefully examined for tuberculosis. All available diagnostic 
methods were employed and a conclusion was reached in each case 
by study of the combined results and not from any single diagnostic 
proceedure. 

Ten out of twelve of these cases showed indubitable evidence of 
tuberculosis, past or present, and it is believed that the other t^vo 
are also tuberculous. 

In only one of our series of cases that were definitely tuberculous 
was there any likelihood of the presence of a circulating tubercle 
bacillus toxin. 

The evidence presented in the past to prove that lupus erythe- 
matosus discoides bears a relation to tuberculosis is purely pre- 
sumptive. 

Critical analysis of this evidence shows that conclusions drawn 
from it are based. upon erroneous deductions. 

Conclusion. In our opinion no evidence has been presented as 
yet that shows a relation between lupus erythematosus discoides 
and tuberculous infection or tuberculous disease. 

It has been shown that tuberculosis past or present may be 
demonstrated in practically all cases of lupus erythematosus dis- 
coides, and this fact should only be interpreted as further evidence 
of the ubiquity of tuberculous infection and not as evidence of an 
etiological relationship between the two diseases. 

We desire to thank Drs. George Dock and j\I. F. Engman for 
permission to use the cases reported and for their helpful sugges- 
tions in preparing this study. 
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AiretJKYSM OF THE ABDOMINAL AOBTA WITH RTJPTME 
INTO THE DUODENUM. 

By S, B. Marlow, M.D., 

AND 

F. H. Doubler, M.D., 

BOSTON, MASS. 

(From the Medical and Pathological Services of the Peter Bent Brigham Hospital.) 

That abdominal aneurysm is an infrequent condition both 
clinicallj" and at autopsy is well knowm. Among 16,000 admis- 
sions to his wards at Johns Hopkins, Osier found only 16 cases; 
in Vienna 3 cases were found in 19,300 autopsies; Bryant has 
described 54 cases in 18,678 autopsies at Guy’s Hospital; 13 cases 
in 6974 autopsies were found in the postmortem records of the 
Bristol Royal Infirmary. 

Nixon, in 1911, collected and tabulated 233 cases of abdominal 
aneurysm including the above. Death resulted from rupture in 
152 of these cases. In 149 the rupture took place either retro- 
peritoneally or intraperitoneally; in 3 cases the rupture occurred 
into the gastro-intestinal tract; one of these, an aneurysm of the 
splenic artery, burst into the colon; the second is recorded as 
resulting in death from sudden collapse and profuse rectal hemor- 
rliage. At autopsy cirrhosis of the liver was found, no mention 
being made as to the condition of the anemysm, so that it is ques- 
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tionable whether rupture of the aneurysm or of a varix was the 
cause of death. The third case, a saccular aneurysm along the 
celiac axis and small aneurysm of the thoracic aorta, ruptured 
into the first part of the duodenum. 

Since the publication of Nixon’s tabulated series in 1911 there 
have occurred in the literature 11 other cases. Two of these 
cases ruptured into the gastro-intestinal tract. One case, reported 
by S. M. ZjTDkin, ruptured through a perforating ulcer into the 
stomach, so that at autopsy this organ was found filled with blood 
clot. The second case reported by E. A. Tozer ruptured into 
the duodenum. It was a saccular aneurysm of the abdominal 
aorta situated below the origin of the superior mesenteric artery. 
Tuberculosis of the aorta was found to be extensive and the etio- 
logical factor. Thus from a total of 244 cases 5 cases of abdominal 
aneurysm have occurred, with rupture into the gastro-intestinal 
tract. 

The following are t\vo cases, remarkably similar, of abdominal 
aneurysm which ruptured into the duodenum. 

Case I. — L. M., male, aged thirty-nine years, entered the Peter 
Bent Brigham Hospital June 25, 1916, complaining of “ulcer of the 
stomach.” 

Family History. Negative. Married sixteen years. Wife and 
two children -well. One miscarriage. Habits are good; occupa- 
tion hygienic. 

Past History. Measles in childhood. Rheumatic fever fifteen 
years ago. He has had night-sw^eats for the past few weeks. There 
has been a loss of 20 pounds in weight in the last five months the 
patient thinks. 

Present Illness. Started about January, 1916, with an indefinite 
sense of weakness. At that time the patient Avas w'orried over 
business affairs. There were “vague” symptoms which lie could 
“not lay his fingers on.” These persisted, and he thinks he gradu- 
ally lost w^eight and strength. Previous to May 31, 1916, there is 
no history whatever of abnormal gastric or abdominal sjTOptoms. 
On that day, while boarding a street car, he was taken witli cramp- 
like pains “in the stomach.” He w^alked into the car, sat dowm, 
fainted, and was unconscious for “ten minutes.” When he came 
to he was covered vdth a drenching sweat. He proceeded home, 
arriving about one and a quarter hours later, and about ten minutes 
thereafter vomited fresh blood tlnee times. The patient thinks 
that he vomited a considerable quantity, but has no idea as to the 
amount. He has since been on a restricted diet, and has been in 
bed practically all the time. There have been five subsequent 
spells of vomiting fresh blood, the last occurring eleven days ago. 
The patient has grovsm progressively weaker and more exliausted. 
His wife has noticed that most of the stools in the past four weeks 
have been tarry. 
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Physwal Examinaiion. The patient was a man, aged thirty-nine 
years, of medium stature, emaciated. On admission his gait was 
staggering, evidently due to_ weakness. Examination of his head, 
neck, lungs, heart, extremities, and reflexes was unimportant. 
His pulse was good. There was no thickening of any of his per- 
ipheral arteries. His heart was somewhat irregular. Examination 
of his abdomen showed distinct pulsations in his epigakrium. 
In the region of the pulsations there was felt a firm„ smooth, non- 
tender mass in close apposition to the aorta, nioving with each 
pulsation. No expansile pulsation could be made out in this mass, 
which measures 7 cm. x 5 cm. It did not move with respiration. 
Gurgling sounds were heard over the stomach area and the region 
of the mass, which was at about the anatomical location of the 
pylorus of the stomach. 

Examination of urine was negative. On admission his hemo- 
globin was 25 per cent.; red blood cells, 1,392,000; white blood cells, 
5200, with marked variation in size and shape and occasional 
polychromatophiiia. 

Wassermann on blood was negative. 

Gastric analysis showed a positive guaiac reaction and micro- 
scopic blood. 

Stool was black, formed, tarry. Guaiac positive. 

Roentgen Examination. Unimportant. 

Cotirse. On the day of admission the patient ran a slight fever, 
the temperature ranging from 99° to 100°, but thereafter showed a 
daily range from 97° or slightly above to 99° or slightly above and 
the pulse rate for the most part varied between 70 and 80, and the 
respiratory rate between 20 and 25, until the day before exodus. 
The stools continued to show occult blood. On July 1 the patient 
vomited black blood clots, about 4 liters in all. Earlier that 
morning he had passed stools, consisting of black cast-like clots 
showing peristaltic impressions. His hemoglobin fell somewhat 
but his red blood cells remained unchanged. He became blanched 
and weak, d>dng within a few hours of respiratory failme. 

Autopsy was performed eleven and a quarter hours postmortem. 
The body was that of a man, aged thirty-nine years, well developed, 
emaciated. The heart showed a chronic adhesive pericarditis, a 
moderate degree of fibrous myocarditis. The left coronary artery 
appeared normal. Just distal to its origin in the right coronary 
there was found a small, red, irregular, elevated mass about 0.5 
cm. in diameter, composed of a friable laminated tissue, on the 
surface of which fresh fibrin was deposited. Its lumen was dilated 
at this point. Histological examination showed the intima to be 
thickened and hyaline, the surface of the intima ulcerated and 
covered with fresh fibrin. . 

The lungs, liver, spleen, and pancreas showed no lesions or 
importance. There was some edema of the kidney. A moderate 
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degree of arteriosclerosis was found diffusely distributed through- 
out all these organs. There was a marked secondary anemia. 

The lesions in the gastro-intestinal tract were striking. The 
stomach was collapsed, normal in appearance. On opening it 
was found to contain a small amount of blood. The mucosa was 
normal. The duodenum was distended and firm, apparently con- 
taining a mass within its lumen. On opening a large blood clot 
forming a perfect cast of the lumen was fomid. The ampulla 



Fig. 1. — Case I. Anterior wall of aorta, showing situation of aneurysm. 


was patent. The mucosa was everjw4iere normal except for two 
small ulcers on its posterior wall, the first occurring 5 cm. below 
the ampulla, the second 2 cm. below the first. These ulcers were 
1 cm. in diameter, their edges thin, greenish, friable, indicating 
an acute necrotic process. There was no induration of their edges. 
The posterior wall in which these ulcers were situated was bulging 
into the lumen lying directly upon an indefinite mass. The two 
ulcers were directly comiected with this mass. The greater portion 
of the jejunum was filled Vtith clot similar to that in the duodenum. 
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The aorta presented the following conditions: There were no 
marked lesions up to a point 1.5 cm. below the renal arteries. 
Here its wall was thinned and wrinkled, there being a marked 
fusiform dilatation involving the part lying between the renal 
arteries and the bifurcation. The circumference at the level of 
the inferior mesenteric artery was 4.5 cm . ; at the level of the renal 
arteries 3 cun The length of the dilatation was 5.5 cm. In the 
region of the inferior mesenteric artery there was an ulcerated 



Pig. 2. — Case I. Duodenum, showing points of rupture in posterior wall. 


oval area 3 x 3.5 cm., the long axis horizontal. The tissue at the 
base of this ulcer was dark brown, friable, mealy. Extending 
from the edges there were several bright red granulation-like areas. 
The origin of the inferiot mesenteric artery could not be determined. 
Anterior to this dilatation there was a soft oval mass which pushed 
forward the posterior wall of the duodenum. Section antero- 
posteriorly through this mass showed it to be an aneurysmal sac, 
its walls being in direct continuity with the aorta.^ Anteriorly 
in the region of the duodenal ulcers its wall was thinned. Tlus 
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sac was completely filled with thrombus, so that it was fairly firm. 
The opening of the aorta into this sac measured about 1 cm. in 
diameter. Several parallel sections showed that this perforation 
and the aneurysmal sac were in no way connected with the inferior 
mesenteric artery, which was found to lie to the left embedded in 
the mass of fibrous tissue about the sac. This artery was dilated 
and tortuous in its beginning and completely occluded by tlwom- 
bus. Histological examination showed the intima of the aorta 



to be hyaline; media hyaline and degenerated. The walls of 
the sac were fibrous, containing small follicles of lymphoid cells. 
The sac was filled with tlirombus. 

Case JI. — ^This case we are able to report through the interest 
of Dr. S. B. Wolbach who turned over the specimen to us and 
procured copies of the history and autopsy protocol and permission 
to report the case from the staff of the Ix)ng Island Hospital. 

J. T. S., male, aged eighty-one years, entered Long Island Hos- 
pital, April 25, 1904. Service of Dr. J. J. Minot. 

Fan) ill/ Hisiorij. Negative. 
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Past History. Had measles and pertussis in childhood. Other- 
wise has always been well. 

Past Illn^s. Began nine weehs previous to entrance, with a 
sharp pain in the small of his back; this laid him up so that he was 
unable to work. When the pain disappeared he usually felt weak 
His back was not stiff, he had extreme pain on rising or sitting. 
His appetite was poor. His bowels were constipated. He denied 
venereal disease. 



Fio 4. — Case 11, Duodenum, sboning site of rupture. 


Physical Examination showed a fairly well-developed, thin, 
senile man. He had a marked arcus senilis. There w'as considerable 
sclerosis of the radial artery. His lungs, heart and extremities were 
unimportant. 

Abdomen. In epigastric region, just above the umbilicus, was felt 
an oval tumor about 3x11 inches in size. The tumor pulsated and 
was slightly tender. Liver not enlarged. Spleen not palpable. 

Urine examination negative. 

Course. May 11, sixteen days after entrance, the patient was 
in fair general condition. His only complaint was of pain in his 
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back. During the night of May 12 he fell out of bed, after which 
he vomited and passed by rectum considerable blood. He felt 
weak, but his pulse remained low. The following morning he was 
comfortable. During the night of May 16 he collapsed, apparently 
having been comfortable up to this time. He did not respond to 
treatment, but grew weaker, and died mthin half an hour. 

Autopsy was performed ten hours postmortem by Dr. George B. 
Magrath. The body was that of a man, aged eighty-one years; well 
developed and fairly well nourished. 

The heart showed advanced clironic fibrous myocarditis. The 
coronaries were sclerotic and dilated in the upper part of their 
course. The lungs showed emphysema, edema and congestion, 
chronic tuberculosis, and clrronic adhesive pleuritis. The liver, 
spleen, and pancreas showed no lesions of importance. The 
kidneys on gross examination showed a chronic neplu-itis. The 
prostate was hj'pertrophied. There was marked general anemia. 

The lesion of the gastro-intestinal tract were similar to those 
found in the first case. The stomach was distended with- fluid 
contents which on section was found to consist of semifluid with 
partially clotted blood. The largest mass of clot was about 15 
cm. in diameter. The mucosa was normal. The duodenum and 
greater part of the ileum were markedly distended with dark red 
semifluid, and partially clotted blood. The third portion of the 
duodenum in the midline projects forward, apparently overljdng 
a vague irregular mass about 7 cm. across. The overlying peri- 
toneum was thickened. Upon section at this point the duodenum 
presented on its posterior wall an opening 2x1.5 cm., which on 
pressure yielded a small amount of grayish-red clot. The edges of 
this opening were rounded, somcAvhat irregular, and drawn downward. 
Upon further dissection this opening communicated with blood 
clot, and in continuity with the aorta tlirough an opening in its 
anterior wall 4.5 x 3 cm., the long axis vertical, the edges rounded 
and infiltrated. This intervening sac, about 5 cm. in diameter, 
had on its inner surface a laminated clot. Its cavity was for the 
most part empty. A probe inserted into tbe opening in the duo- 
denum entered this cavity obliquely. Adjoining this sac and 
communicating with the aorta was an oval opening 3 cm. in diam- 
eter. To the right of and in continuity with the opening in the 
aorta already described was another nearly empty cavity, 4 cm. 
in diameter, lined by laminated clot, bounded in front by the 
inferior vena cava, behind by the lower lumbar vertebra, and 
externally by the psoas muscle. This muscle was pale broAvn, 
streaked with yellow, and mottled mth areas of necrosis and 
hemorrhage in its lower and posterior portion, 

^ The aorta, in addition to the aneurj^sms above described, which 
lie 4 cm. below the renal arteries, presented marked arteriosclerosis 
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MTth dilatation. The circumference at the level of the celiac axis 
M'as 6.5 cm. ; in the middle of the thoracic segment 8 cm. ; at the level 
of the left subclavian artery 7.5 cm. The inner surface was marked 
by alternating areas of elevation and depression, the latter cal- 
careous, the former soft in some instances, on section containing a 
mortar-like substance and overlaid Math fragile thrombi. Many 
of these areas were ulcerated. The inferior mesenteric artery 
was embedded in a mass of firm, fibrous tissue to the left of the 
aneurysmal sac. On section it M^as found completely thrombosed, 
its point of origin to the left of the opening in tlie aorta. 

Discussion. It is interesting that these tvm cases should be 
so nearly alike both in their clinical and pathological features. The 
situations and points of rupture are identical. The same etiological 
factor is present in each case. Arteriosclerosis as the basic cause 
in the first case may seem questionable, but the lesions are char- 
acteristic, both grossly and microscopically. Furthermore, the 
clinical findings are against syphilis, the heart condition against 
an embolus as the primary cause. The etiology in the second 
case is beyond doubt, owing both to the age of the patient and the 
character of the aorta. 

To account for the history of a month’s duration of hemorrhage 
in the first case there is no definite pathology. Undoubtedly what 
occurred was that the throbbing pressure of the aneurysm upon 
the duodenum first wore a small perforation through the inter- 
vening M’alls, which v'as plugged easily vdth clot after some hemor- 
rhage. The constant throbbing force, however, made it impos- 
sible for complete repair to take place, but rather to hinder it, and 
at the same time to destroy more of the limiting wall, so that tlie 
perforation finally became so large and the flow of blood through 
it so rapid that no clot could form and check the hemorrhage into 
the duodenum. In support of this is the fact that the edges of the 
ulcers were acutely necrotic, containing no evidence of scar forma- 
tion. 

In the second case the severe pain in the back can be explained 
by the pressure on the necrotic psoas muscle. In this case the 
M'alls intervening between the duodenum and sac were tliinner 
than in the first case, so that when the rupture took place a larger 
opening resulted, with a more acute exodus. 

In conclusion we would summarize that these two cases are 
cases of aneurysm of the abdominal aorta apparently of arterio- 
sclerotic origin which ruptured into the duodenum. 

^Ye owe many thanks to Dr. Christian and Dr. Goodpasture for 
permission to report the case n^hich occurred in this hospital, and 
to Dr. J. J. Minot for the opportunity and permission to^ report 
the second case, which occurred in the Long Island Hospital. 
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RELATION OF CONGENITAL SYPHHJS TO MENTAL 

DEFICIENCY.! 

By William H. Higgins, M.D,, 

niCHMOND, VA. 


The general practitioner seldom receives a more unwelcome 
visitor than the mentally deficient child. The failure of the usual 
lines of treatment and the hopeless prognosis are too well known 
for discussion. 

It is conservatively estimated that tliere are 5000 defective 
children in the State of Virginia. This number, of course, does 
not include the borderline cases nor the so:called latent types of 
enfeeblement. .Those who have studied tlie problem most deeply, 
and who are best able to recognize the moron, usually consider that 
about 2 per cent, of the school population is feeble-minded, and the 
larger part of tliese belong to the high-grade class. It is generally 
conceded that of these SO per cent, spring from families in whose 
lineage similar types may be found. 

Naturally, syphilis has been considered as a possible causative 
factor for manj'^ 3^ears. In 1888 Shuttleworth examined 1000 cases 
of mentally deficient cliildren by clinical methods alone and found 
evidences of syphilis in only 10. Otliers following him reported 
similar experiences. Even so recent a writer as Goddard^ states 
that if ever sj'philis produces feeble-mindedness, it does so only 
under most favorable conditions. Contemporaneous with this 
statement, Nonne® found syphilis affecting the nervous system in 
less tliari 2 per cent, of his series of 1000 cases of nervous diseases. 

More recent studies, however, have absolutely established the 
predisposition of tlie Treponema pallidum for nerve structures. 

* Read before the Medical Society of Virginia at its Forty-seventh Annual Session, 
bold at Norfolk. Va. 

- Fcoble-tnindedness; its Causes and Consequences, New York, 1914. 

’ Syphilis and the Nervous System, 1913. 
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Since the valuable contributions of .Ravant/ Altman/ Geimerick® 
and others it is now well knovm that the spinal fluid is involved early 
in practically every specific infection. In fact, with the almost 
universal dissemination of the infectious agent it is difficult to 
conceive how any organ escapes the infection. 

With such a direct relationship existing between acquired sjq)hilis 
and the central nervous system the frequency of congenital syphilis 
manifesting itself in its points of predilection slxould be of vital 
interest to us. The metliod of transmission of the spirochete from 
parent to cliild has been the subject of discussion for a number of 
years. Suffice it to say that in lie light of our present knowledge 
the weight of evidence favors maternal transmission. Thus the 
offspring becomes directly infected with tlie organisms circulating 
m its blood. It is important to know that the inheritance of syphilis 
may take place, although the parental infection has occurred many 
years before. Nonne^ quotes a case of Fournier’s in which the 
interval was fifteen years. It may manifest itself in early life in 
accordance with the usual signs, or the child may escape and later 
become a victim of the so-called latent or tardy stage. 

The pathology in no way differs from that found in acquired 
infections. The disease may implicate the bloodvessels, meninges, 
or parenchjmia. However, owing to the proximity of these structures 
and the protean manifestations of the organism it is not likely that 
one part would be involved without the others showing in the patho- 
logical process. The severe forms of restrictive development of the 
central nervous system are very important and to a certain extent 
cliaracteristic of congenital lues. According to Nonne, malforma- 
tions of the brain and cord not infrequently occur, as well as 
developmental deficiencies in the peripheral nerve roots. Jarisch 
has demonstrated at autopsy an actual decrease in the number of 
ganglion cells, a change in the protoplasm of the cells, and vitreous 
masses around tlie bloodvessels in the central nervous system. In a 
comprehensive report of 100 cases of late syphilis, Veederi found 
lesions of the nervous system in 47, or approximately one-half. Of 
these 23 were mentally deficient, 14 had cerebrospinal sjqihilis, and 
tlie remaining were divided among less frequent nervous conditions. 

There may be a second way by which syphilis may affect tlie 
offspring. Quoting from Haberman:® "Sudi parents are them- 
selves constitutionally affected by the disease, and hence the geim 
cells uniting to form the embryo may also, one or both, be affected, 
depleted or invalidated, just how cannot be said. The fact remains 
tliat this embryo, without containing the infective organism itself, 
enters from the start on a darkly checkered career whose fate may 

* Quoted by H. F. Swift: AM.’’JonB. Med. Sc., 1916, olii, 490. 

* Ibid. ' ‘ Ibid. ' 

* Am. Jour. Dis. Child., 1914, viii, 2S3. 

» Jour. Am. Mod. Assn., 1915, Ixiv, 1141 
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be almost as sinister as that of the really infected embryo.” Such 
children will give no Wassermann reaction. They are not syphilitic 
but are neuropathically or psychopathically marred. Although 
this modus operandi is open to question it may seem to explain the 
negative Wasserinann reactions sometimes found in the defective 
children of syphilitic parents. 

The first important contribution bearing on the relation of 
congenital syphilis to mental deficiency was in 1914 by Fraser.^® 
In 99 feeble-minded children she found positive Wassermanns in 
44.9 per cent. In only 8 of her series were any clinical signs of 
s3q)hilis present. About the same time Watson” in an examination 
of 204 cases found that 60 per cent, gave a positive reaction. Accord- 
ing to some investigators, serological tests of the entire families in 
which defective children appear show that syphilis is associated 
with a still higher percentage of cases than is ascertained by the 
examination of the patient alone. 

In Gordon’ s^2 series of 75, which he studied especially from' the 
stand-point of hereditary syphilis, mental defects of various degrees 
were present. He found a positive Wassermann in 50 per cent, of 
his cases. The spinal fluid was examined in 17, all of which reacted 
positively, with the exception of 3 cases of feeble-mindedness 
associated with functional nervous disorders. 

The object of this paper is to report tlie results of tlie serological 
studies on the first 50 cases admitted to tlie psychological clinic of 
the Medical College of Virginia during the past year. The material 
for tliis clinic is drawn largely from the retarded classes of the 
Richmond Public schools, the juvenile court, and otlier agencies 
interested in the social welfare of the city. They were sent for the 
purpose of obtaming the estimate of their mental development as 
well as a clue to any factors influencing their mental and moral 
stamina. In addition to the usual physical and neurological examina- 
tions, various psychological tests were employed, the results of which 
are obviously unnecessary in this review. In this series 21, or 42 
per cent., gave a positive Wassermann reaction. Their ages varied 
from seven to sixteen years, and with the exception of 1 all were 
white. In the accompanying chart of the positive cases the mental 
level obtained by the Binet-Simon questionnaire, general health, 
physical defects, and type of temperament are noted. It will be 
seen that the series is composed largely of the middle and high-grade 
imbecile and only exceptionally with the low-grade idiot. This in 
part may account for the relatively low percentage of Wassermanns 
foimd in institutions for the feeble-mmded. With two exceptions 
the general health of the children was uniformly good, a fact which 
made it difficult for us to impress upon the famUies the necessity 
for persistent treatment. 

>0 Jour. Mental Sc., October, 1913, p. 234. n Ibid. 

Gordon: Arch. Pediat., 1916, xxxiii, 273. 
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Quite at variance with other reports is the striking relative absence 
of congenital sj^ihilis or organic lesions of the nervous system. 
Approximately one-half showed a general glandular enlargement. 
Defects of vision, tonsils, etc., were found no more frequently than in 
the non-luetic series. The most interesting and suggestive phj^sical 
aspect was the malformation and caries of the teeth. One of three 
types were present in each of our cases. The most frequent form 
was the small, widely" separated teeth, with well-marked serrations 
on the upper and lower incisors. This was associated witli moderate 
caries, especially about the neck of the tooth. The second tjqie was 
similar to the first, but witli a much more advanced grade of dental 
infection. The least common tj-pe was tlie usual set of teetli riddled 
with areas of decay. In only 2 of the 21 cases were the teeth even 
approximately normal. No tjpieal Hutchinson teeth were observed. 

Temperamentally the series presented an interesting pictme; 
14 of the 21 were either incorrigible, disobedient, or displayed fits of 
temper unlike those usuallj’’ seen in the normal child. Although our 
series is too small from which to draw definite conclusions, we are 
not disposed to feel tliat the listless, low-grade idiot is so likely to be 
of syphilitic origin as tlie high-strung, passionate child vuth wayward 
tendencies. It has been shown that the percentage of positive 
Wassermanns is materially lessened after tire sixteenth year. 

The recognition of syphilis as a factor in the production of mental 
enfeeblement is of the uttermost importance in their proper handling 
and treatment. According to Gordon, where gross malformations 
do not exist, encouraging therapeutic results are obtained, hfonne’’ 
speaks of various organic and functional nervous disorders in chil- 
dren witli inherited syphilis who improved and some recovered after 
antisjphilitic treatment. Fournier, likewise, has reported satis- 
factory results in the treatment of tlie vague nervous and psychic 
disorders of congenital sjphilitic origin. 

If it can be established that inlierited sjphilis is a frequent 
factor in tlie production of tlie subnormal mentalities the problem 
of tlie feeble-minded will present a more hopeful outlook. Recalling 
the patliologj' of syphilitic lesions of tlie brain, it is useless to hope 
for an amelioration of symptoms in those cases in wliich the process 
is long-standing or is destructive in diaracter. Therefore tlie early 
recognition of tlie condition is imperative and our attention slioiild 
be directed more especially to those borderline types in whicli mud 
mental defects are associated with moral delinquencies. It murt be 
borne in mind tliat the sjphilitic organism can be readily' transmitted 
to the tliird generation and tliat only' a very small percentage of 
congenital syphilitics can be recognized bj' clinical metliods alone, 
and no study of an enfeebled cliild should be considered complete 
without a Wassermann test. If a negative result is obtained, furtlier 


” Loc. cit. 
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inquiry and examination should be made of the parents and other 
members of tlie family. Should we be able by this means to reclaim 
even a few of those destined to become a burden to society and the 
State our efforts will not have been in vain. 




Mental 

Years 

General 

Physical 


No. 

Age. 

age. 

back. 

health. 

defects. 

Temperament. 

1 

12 

7.6 

4.4 

Negative 

Teeth and ears 

Sensitive. 

2 

16 

10.0 

6.0 

Negative 

Teeth 

Sexual pervert. 

3 

11 

6.2 

5.0 

Negative 

Internal squint 

Incorrigible. 

4 

15 

10.0 

5.0 

Negative 

Teeth 

Sullen. 

5 

12 

8.2 

4.0 

Negative 

Glands 

Incorrigible. 

6 

8 

4.2 

4.0 

Negative 

Teeth; glands; 
squint 

Incorrigible. 

7 

7 

4.1 

3.0 

Negative 

Teeth 

Incorrigible. 

8 

10 

5.2 

5.0 

Negative 

Teeth 

Listless. 

9 

11 

7.2 

4.0 

Negative 

Teeth; glands 

Disobedient. 

10 

12 

10.0 

2.0 

Negative 

Negative 

Incorrigible. 

11 

14 

10.0 

4.0 

Negative 

Negative 

Incorrigible. 

12 

15 

10.0 

5.0 

Negative 

Glands 

Slow. 

13 

12 

10.0 

2.0 

Headache 

Glands 

Temper. 

14 

14 

7.3 

6.7 

Negative 

Heart glands 

Incorrigible. 

15 

11 

4.0 

7.0 

Headache 

Teeth; ears 

Listless; incorrig- 
ible. 

16 

14 

10.4 

3.6 

Negative 

Glands; teeth 

Incorrigible. 

17 

8 

6.3 

1.7 

Negative 

Glands; teeth 

Slow. 

18 

11 

7.2 

3.8 

Negative 

Teeth 

Slow. 

19 

15 

10.8 

4.2 

Negative 

Teeth; speech 

Sullen. 

20 

10 

5.0 

5.0 

Negative 

Teeth; glands 

Sex ; habits ; incor- 
rigible. 

21 

16 

8.0 

8.0 

Negative 

External squint 
and teeth 

Slow and sullen. 


MULTIPLE SEROSITIS; REPORT OF A CASE WITH AUTOPSY 
FINDINGS; DISCUSSION OF ITS CLASSIFICATION. 

By George H. Evans, M.D., 

ASSISTANT PROFESSOR OF CLINICAL MEDICINE, UNIVERSITY OF CALIFORNIA MEDICAL 
SCHOOL, SAN FRANCISCO, CALIFORNIA. 

Since the publication of the interesting and exhaustive mono- 
graph of Kelly on this subject in 1903, very little has appeared in 
medical literature in reference to the condition known as chronic 
obliterative pericarditis with ascites. 

Chronic perihepatitis, associated with varying degrees of chronic 
inflammation of the pericardium and pleurae, as a local manifes- 
tation of diffuse chronic peritonitis has been recognized for more 
than half a century. Rolleston restricts the name multiple serositis 
to this condition, and includes in this category the chronic hj'per- 
plastic perihepatitis described by Cursclunann in 1884 and called 
by him Zuckergussleber, sugar-iced liver, so-called from the thick 
encasement of fibrous connective tissue, more or less enveloping 
the liver, whitish, glistening, somewhat resembling confectioners’ 
icing. 



554 


EVANS; MULTIPLE SEROSITIS 


In 1896 Pick described, under the term “pericarditic pseudo- 
liver cirrhosis,” three patients whose ailment was predominantly 
ascites of long duration together with enlarged liver, but at autopsy 
in each instance showed thickened and obliterated pericardium not 
suspected during life. Two of these cases presented some degree of 
liver cirrhosis, not in proportion, however, to the amount of ascites 
present, the other an enlarged nutmeg liver, the cardiac liver of the 
French writers. All of these cases presented marked perihepatitis. 
This communication became the subject of much discussion at the 
time, and the condition described has since been frequently called 
Pick’s disease, though, as mentioned before, it was known to earlier 
VTiters. 

Rolleston distinguishes the condition described by Pick from the 
cases of perihepatitis which he considers as only a local manifesta- 
tion of diffuse chronic peritonitis, in that the former presents pri- 
marily an extreme grade of chronic venous engorgement of -the liver 
dependent upon the cardiac condition, the peritoneal thickening or 
adhesions that may occur being incidental. Thus we have por- 
trayed two more or less distinct clinical pictures: the so-called 
Pick’s disease, in which the predominating condition is the nutmeg 
or cardiac liver, characterized by chronic venous engorgement, 
later by red atrophy, and ultimately cirrhosis; on the other hand, 
those cases of multiple serositis in which the perihepatitis is the 
prominent clinical feature. Both conditions present at autopsy 
pericardial lesions, though this condition may not have been 
apparent during life. 

Much confusion has naturally arisen through this rather delicate 
distinction. 

Kelly, in 1903, attempted a broader classification, and grouped 
under the name multiple serositis those cases “ characterized clinic- 
ally by marked ascites, with little or no edema of the legs, cases in 
which the diagnosis of cirrhosis of the liver is usually made and 
which at the necropsy reveal chronic obliterative pericarditis and 
certain morbid changes in other tissues and organs, notably pleuritis, 
peritonitis, perihepatitis, nutmeg liver, red atrophy of the liver, 
cirrhosis of the liver, etc.” 

In the monograph the author has gathered from the literature 
39 cases which he has tabulated with reference to symptomatology 
and autopsy findings. A complete bibliography on the subject 
up to 1903 is appended, to which the reader is referred. 

It is of interest in the present discussion to report the following 
case, the clinical notes for which I am indebted to my intern, 
Dr. M. J. Price: _ 

C. J. D., single, male, aged fifty-four years, a native of 
was admitted to my servdce at St. Luke’s Hospital, June 22, 19 ^ 
complaining of cough, increasing dyspnea on exertion, and swelling 
of the extremities, which had lasted for the last nine months. 
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There was nothing of importance in his' family history. 

The patient’s general healtli had never been very good, and as 
a child he was subject to frequent colds. Had never been subject 
to sore throat. At the age of eighteen he had an acute attack of 
inflammatory rheumatism, involving all the joints, and persisting 
for a period of three months. There had been no recurrence of 
these sjanptoms. Fifteen years ago he was confined to his bed for 
six weeks with typhoid fever, making an uneventful recovery. 

Respiratory System. Has been subject to frequent colds, but 
denies pain in the chest, hemoptysis, and night-sweats. 

Cardiovascular System. Nothing abnormal up to nine months 
ago. 

Urinary System. Denies dysuria, polyuria, and nycturia. 

Sexual System. Single; denies Neisser and luetic infections. 
Neuromuscular Systems. Nothing abnormal. 

Weight. No recent change in weight; 114| pounds. 

About September, 1915, patient noticed that he was gradually 
becoming short of breath on the slightest exertion. This symptom 
gradually increased and was accompanied by swelling of the extremi- 
ties. Within the next month the patient developed a severe, 
fatiguing cough, which has lasted up to the present time. 

During the month of January, 1916, patient was very ill and weak. 
The distressing symptoms at that time were shortness of breath, 
swelling of the ankles, and a severe dry cough. Last week he was 
seized suddenly with a temporary paralysis involving both extremi- 
ties and was unable to use them for the greater part of a day. 

Man of medium build, five feet five inches tall, dark complexion, 
and of fair development and nourishment. 

Condition of the mouth unliealthy; many diseased teeth and con- 
siderable pyorrhea. No noticeable abnormalities of nose, ears, and 
throat. 

The cervical glands are palpable and small. No palpable enlarge- 
ment of the axillary and clavicular glands. 

Heart. The apical impulse is visible 13.5 cm. from the median 
line. The heart sounds are indistinct and muffled; the pulmonic 
second sound is accentuated. There are no murmurs. Peripheral 
arteries do not appear thickened. 

Blood-pressure. Systolic 120, diastolic 90, pulse rate 90. 

Lungs. The excursion of the diaphragm is diminished on both 
sides. There is hjqjerresonance over both lungs to the fourth ribs, 
from there down dulness or flatness on both sides, shifting somewhat 
on change of position of the patient. Auscultation reveals a few 
crepitant and sonorous rales above the areas of dulness. Vocal 
resonance and tactile fremitus are absent over these areas and the 
breath sounds are faintly heard. Posteriorly dulness corresponds 
with that in front, with similar signs on auscultation. Pespirations 
24. Roentgen-ray examination confirms the physical findings, but 
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shoTvs in addition a hea\y right hilus shadow and a dilated descend- 
ing aorta. 

Abdomen. The abdomen is sjTnmetrical and there are no areas 
of tenderness or rigidity. The hepatic dulness extends from the 
fifth rib and is just palpable at the costal margin. The edge is 
smooth. The spleen is not palpable and by percussion seems of 
normal size. There is a small amount of ascitic fluid. 

Extremities, hlarked pitting edema of both feet and legs. The 
finger-joints show evidence of hj'pertrophic arthritis. 

Genitals. No apparent abnormalities. 

Shiji. A peculiar brownish maculopapular eruption is present 
in the clavicular fossae^ and on the right thorax a similar eruption 
follows irregularly the course of the seventh intercostal nerve. 

Urine. Scanty, sometimes tmbid, traces of albumin, indican 
in excess, with hyaline and occasional grannlar casts. Kidney 
function as shown by the phenolsulphonephthalein test practically 
normal. Blood findings negative, except for a slight increase in 
the leukocjiies (12,430) with a relatively high Ij-mphocyte count. 
Blood seriun presented a negative Wassermann. The sputum, 
scanty in amount, reveals no tubercle bacilli on repeated examina- 
tions, though it contains various other bacteria and several herz- 
fehlerzellern. Cutaneous and intracutaneous tuberculin tests were 
negative. 

He remained in the hospital until the time of his death, about 
one month later. The edema in the legs promptly went down 
following rest in bed, and the dyspnea and cough unproved. Thora- 
centesis was done three times and considerable amounts of fluid 
aspirated, once from the right and tvdce from the left pleura. 
Removal did not aft’ect the position of the apex beat, nor was it 
changed on change of posture of the patient. Following the removal 
of 650 c.c. of fluid from the right pleura obliteration of the cardio- 
hepatic angle Avas demonstrated. The fluid removed Avas slightly 
turbid, not bloody, and was negatiA'e to cultures and guinea-pig 
inoculations. 

The urine was persistently low in quantity, though at first much 
increased by the administration of theocin. 

He became progressNely A\'eaker, was Amrj' nervous and restless 
the last fcAv days of life, and died in an attempt to get out of bed. 

Clinical Diagnosis. Chronic pleurisj’’; chronic pericarditis, Ai'ith 
effusion; pericardiopleural adhesions; probable chronic peritonitis. 

Autopsy. July 29, 1916. IMade by Dr. E. V. Knapp, the hos- 
pital pathologist, showed the foIloAving: 

Jklan about forty-fiA'e years old; dark complexion. 

Pupils dilated and equal; no jaundice; Au’sible mucous membrane 
pale. 

Teeth poorly kept. 

iMarked emaciation; no edema. 
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Dark brown pigmented areas over lower abdomen and lower 
thigh and over side of chest, especially the right; no infiltration or 
induration. Over the lower thighs, patella, shins, forearms, 
especially the back, there are numerous pustules, about 2 mm. in 
diameter; dark brown induration around them; center is depressed, 
slightly indurated, somewhat shotty. None on soles of feet or 
palms, none on chest or face. Pigmented areas scattered over but- 
tocks and lower lumbar region. No glandular enlargement except 
inframandibular, which are hard and shotty. 

Median incision shows a moderate amount of fat of good color; 
the blood is bright red. Cartilages and muscles are of good color. 
There is a large amount of slightly turbid, blood-tinged fluid in 
the abdominal cavity. 

The diaphragm is at the fifth intercostal space on each side. 

The liver is about four finger-breadths below the costal margin 
in the midclavicular line on the right side. The left lobe is about 
three finger-breadths below the costal margin in the midclavicular 
line. The notch is well marked. 

The intestines and omentum are slightly congested. 

There are no abnormalities of the sternum. 

Both pleurae contain a large amount of hemorrhagic fluid. 

The lungs are somewhat atrophic; there are no adhesions at the 
right apex; there are many adhesions at the left apex and hilus, 
also posteriorly. There are many fibrinous adhesions at the right 
upper and lower lobes attached to the pericardium. 

The pericardial sac is filled with a considerable amount of straw- 
colored fluid. There are numerous pleuropericardial, mediastino- 
pericardial and phrenopericardial adhesions. The thoracic wall is 
smooth. 

The right lung shows many interlobular fibrinous adhesions. 
The surface of the right lung is moderately smooth; there is a moder- 
ate amount of dark brownish pigmentation. There are no adhesions 
or scars at the apex. In the upper lobe, anteriorly, there is a 
hard, indurated smooth mass about the size of a small hen’s egg. 
Middle lobe is free, with tlie exception of a small nodule. At 
inferior lobe there is a hard, nodular, indurated mass, about the size 
of a lemon, somewhat hemorrhagic. On cut section this mass is 
glistening and dark red in color and definitely outlined. Other 
nodules are similar. The pulmonary vessels are clear. 

The left lung shows many fibrinous adhesions at the apex and 
upper margin of the lorver lobe; surfaces are smooth; the left lower 
lobe is congested and indurated and of a dark muddy color. The 
cut surface appears deep red; is only slightly crepitant. 

Amount of fat about the heart is moderate; the muscle tissue is 
flabby, somewhat pale, and browmish; surfaces are smooth. The 
aortic valve is slightly roughened but shows no vegetation or calci- 
fication. Other valves are normal. The left ventricular wall is 
about 3 cm. thick, the right about | cm. thick. Trabeculfe are 
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hypertrophied. There is no sclerosis in the coronary arteries. The 
pericardium is smooth, thick, and glistening; there are no adhesions 
to the myocardium. 

The heart is about IS cm. across at the base, 16 cm. from base 
to apex, and about 10 cm. through. 

There are many adhesions between the left lobe of the liver and 
the lesser curvature of the stomach, betw^een the right lobe and the 
diaphragm and between the right lobe and transverse colon. The 
gall-bladder is normal in size. The liver is about 24 x 15 x 10 cm. 
The surface is smooth; the cut surface has a brownish, mottled 
appearance; the lobules stand out very distinctly. There are no 
areas of induration or nodules. The liver capsule is somewhat 
thickened. 

The lower pole of the spleen is at the eighth rib in the axillary 
line. There are a few adhesions between the spleen and the greater 
curvature of the stomach. The spleen is about 10 x 7 x 4 cm., 
of a grayish-slate color. Cut section shows the trabeculw well 
marked, the pulp pale. 

The right suprarenal is pale yellow, flabby, but there is no evidence 
of tuberculosis. The left is normal in size and the surface is slightly 
nodular. 

The kidneys are normal in size and the capsule stripped easily. 
The right shows the cortex somewhat congested and a small scar 
at the lower portion, anteriorly, about the size of a pea. The left 
presents six small cysts, each about the size of a pea, which contain 
a clear yellow fluid. At the lower middle portion there is a de- 
pressed scar about the size of a dime. There is some atrophy of 
the cortex; the glomeruli and tubules are prominent. 

There are many adhesions between the pancreas and the upper 
part of the stomach and duodenum. It is normal in size and 
appearance. 

The stomach is normal in shape and position. There are a 
great many adhesions to the surrounding organs; the omentum is 
normal. 

The appendix is normal and retroverted. 

There are many adhesions binding the transverse colon and the 
upper intestines. 

The lower large bowel is firmly adherent. 

There are no areas of induration in the lower rectum. 

The prostate is small and fibrous. 

The anterior and posterior surfaces of the bladder are firmly 
bound to the surrounding tissues by dense bands of fibrinous tissue. 

There are a few scattered yellowish plaques in the upper portion 
of the aortic arch. , 

Histological Examination. Sections of the spleen show norma 
markings. There is a slight interstitial thickening of the pulp. 

Sections of the liver show a slight thickening of the peripor a 
connective tissue. There is slight cell infiltration around some o 
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the bile capillaries. The capsule also shows slight connective-tissue 
thickening. There is a considerable amount of fat in the periphery 
of some of the lobules in the form of small and large droplets in 
the liver cells. Near the centers of the lobules the liver cells are 
small and contain much fine, brownish pigment. 

Sections of the lungs show in places marked hyperemia. Many 
of the air spaces are filled with erythrocytes and desquamated 
epithelium. Another section of the lung shows an area in which 
the air spaces are filled with blood. Around this area is a marked 
hyperemic zone. 

Sections of the pancreas are normal. 

Sections of the heart muscle show areas of intense cell infiltration, 
with leukocytes and partly organized blood clot. 

Sections of the suprarenals are normal. 

Sections of the kidneys show numerous scars in the cortex. There 
is a moderate amount of fibrinous thickening in the straight tubules. 
Many waxy and granular casts in the tubules. There is a small 
pyramidal area in the cortex in which the glomeruli and some of the 
tubules are apparently necrotic. 

Sections of the skin in the region of a pustule show no evidence 
of inflammation, but the epithelium and subcutaneous tissues are 
entirely necrotic. 

Anatomical Diagnosis. Polyserositis. Pleurisy with adhesions. 
Pericardiodiaphragmatic (pleural) and mediastinal adhesions. 
Pericardial effusion. Clironic peritonitis. Adhesions of bladder, 
intestines, pancreas. Myocardial hypertrophy and degeneration. 
Chronic congestion of liver. Beginning cirrhosis. Arteriosclerosis 
involving aorta and kidneys. Pulmonary infarction. 

"l^Tile the case here recorded presents the widespread disease of 
the serous membranes which justifies the diagnosis of multiple 
serositis, a critical analysis of the clinical course and the autopsy 
record makes it at once apparent that it presents features somewhat 
at variance with the descriptions of other investigators. 

Ascites was not a prominent condition. While it was demon- 
strable at examination and a considerable amount of fluid was found 
at autopsy, it had not been in such amounts as to require tapping for 
its relief, and could scarcely be said to fall within the classification 
requirements of Kelly, who describes marked ascites as the striking 
clinical feature in all of the 39 cases reported by him. That the 
degree of ascites will vary dependent upon the pathological condition 
of the liver is certain. Chronic venous engorgement of the liver is 
present in a majority of these cases, though cirrhosis is found in 
some. It is questionable upon what the ascites depends. The 
sequence of appearance of the pathological features is uncertain. 
It is open to question whether the ascites is produced by the chronic 
portal obstruction dependent upon the venous engorgement of the 
liver or whether a chronic peritonitis caused by portal and peritoneal 
engorgement is responsible for it. 
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Again, the perihepatitis, marked in a majoritj^ of the cases 
reported, particularly if it leads to compression of the liver and 
the^ portal radicles, produces an important factor contributing to 
ascites. The clinical historj'- of these patients throws little light on 
the organs or tissues first affected in multiple serositis. Pick con- 
sidered the obliterative pericarditis the primary condition and 
sought to establish an etiological relationship between it, the 
enlarged liver, and the ascites. 

Chronic Obliterative Pericarditis. This condition next to ascites 
is the most constant. It was present in all of the cases presented by 
Kelly — complete obliteration in the majority of them. It was 
present in all of Pick’s cases. Other m-iters, ho%vever, have not 
found it constant. Rolleston, wdio makes a sharp distinction 
betv'een pericarditic pseudocirrhosis of the liver (Pick’s disease) 
and multiple serositis, admits its frequency in the latter disease, but 
does not assume its importance as the primary pathological factor. 
Picchini found the pericardium involved in only 9 of 50 cases 
obser-\'ed bj'' himself. 

There were no adhesions between the pericardium and cardia 
in the case presented by the uTiter. There was pericardial effusion. 
The ravages of inflammatory disease of the pericardium were, 
however, marked by numerous adhesions of the pericardium to the 
mediastiniun, pleura, and diaphragm. The etiology responsible 
for these cases of pericarditis obliterans is rather obscure and the 
antecedent pathology is frequently uncertain. As long ago as 1837 
Laennec called attention to the fact that the adhesions followed the 
absorption of pericardial effusion. In all probability obliterative 
pericarditis has been given too great significance as the factor in the 
production of the disease, and the role played by the weakened 
cardiac muscle has been overlooked. Adlierent pericardium may 
exist sjTnptomless for years, hlyocardial weakness, however, 
dependent upon or coincidental with it, is responsible for the venous 
congestion of the liver nith its resulting chronic portal obstruction, 
ascites, and peritonitis. 

Chronic perihepatitis is constant, varying from a slight connective- 
tissue thickening of the capsule, as described in the vTiter’s case, to 
the Zuckergussleber of Curschmann, where the liver is encased in a 
coating of fibrous tissue of cartilaginous consistence. The impor- 
tance of perihepatitis as the primary pathological factor on which 
the widespread involvement of the serous membranes depends has 
been advanced by some investigators. 

Of interest here is the association of clironic perihepatitis with 
arteriosclerosis and granular kidney. Hale White, quoted by 
Rolleston, found it present in 19 out of 22 cases. There appears 
to be some connection between arteriosclerosis and fibrosis of the 
serous membranes. Rolleston admits that arteriosclerotic change 
in the kidney may be a disposing cause of chronic inflammation in 
the body generally by reducing tlie bactericidal power of the blooi . 
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In the case here recorded sclerotic plaques were found in the aorta, 
and the kidneys showed numerous arteriosclerotic scars in the 
cortex. 

Of interest in this case were the multiple infarcts found in the 
right lung, two of them of considerable size. This condition has 
not been heretofore observed in the literature on the subject. It 
may have accounted for the extreme restlessness and dyspnea 
which were present before death. Unfortunately no cultures were 
made. 

The cause of multiple serositis is obscure. The tendency to 
attribute to the tubercle bacillus the role of the etiological factor 
in chronic pericarditis and chronic disease of serous membranes 
generally is altogether too prevalent. That tuberculosis is often 
the cause and that tuberculous lesions are frequently found asso- 
ciated with this condition is undoubtedly true. That evidence of a 
tuberculous infection can be seen at most autopsies is equally true. 
No evidence of tuberculosis was found in any of the organs of the 
case here recorded, nor was there anj’^thing in his historj^ suggestive 
of antecedent tuberculous infection. Of significance, however, was 
the history of acute rheumatism which he had when eighteen years 
of age, and which lasted for a period of three months, though he 
had no subsequent attacks. The case reported by Kelly presented 
a similar history, and he emphasizes the etiological importance of 
rheumatism. 

There would seem to be considerable confusion among writers 
concerning the classification of this interesting condition, of which 
multiple serositis seems to be the one constant feature. This would 
appear to be largely because certain pathological conditions have 
been somewhat arbitrarily presented as fundamental to the pro- 
duction of the group of lesions making up the clinical entity. That 
the microbic invasion responsible may attack any of the structures 
involved must be conceded. It would therefore appear that until 
further investigation presents more light on the etiological factor 
or factors causative that a broader classification would be desirable 
and that multiple serositis should not be restricted to a clinical 
picture necessarily associated with adhesive pericarditis or peri- 
hepatitis, which, after all, are probably but conditions incident to 
the general serous involvement rather than responsible for it. 
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THE ESTIMATION OF UROBILIN AND UROBILINOGEN IN 
THE DUODENAL CONTENTS. 

Bt Herbert Z. Giffin, M.D., Arthur H. Sanford, M.D., 
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Thaddeus L. Szlapka, jM.D., 

MATTO CLINIC, ROCHESTER, MINNESOTA. 


In a study of diseases associated with evidence of increased blood 
destruction it is desirable to attempt to estimate the activity of 
hemolysis and to compare this with the probable capacity for blood 
regeneration. Many workers have used as an index of blood destruc- 
tion the changes that occur in the contents of the bile, namely, the 
amount of bile pigment excreted, and especially the amount of 
urobilinogen and urobilin. Eppinger estimated the amount of 
urobilinogen and urobilin in the stools by means of the Charnas 
spectrophotometric method and stimulated interest in this manner 
of estimating blood destruction, particularly in pernicious anemia 
and hemoljdic icterus. In this country a more simple procedure 
for making rough quantitative estimates of these substances has 
been devised by Wilbur and Addis. Bobertson, making use of the 
method, has reported findings in every way comparable to those 


of Eppinger. 

The theories advanced with regard to the fate of hemoglobin 
after hemolysis are not well substantiated. Recent investigations 
by Whipple and Hooper are especially important. Their experi- 
ments involved a great deal of careful study over a considerable 
period of time, and, of necessity, only on dogs. Their conclusions 
are in some respects iconoclastic. If further work substantiates their 
findings it may be necessary to change our conception of the factors 
concerned in the formation of bile pigment. These authors con- 
clude, especially from their results regarding the influence of diet on 
bile-pigment production, that the disintegration of red blood cells is 
not the important factor in the production of bile pigments. They 
have made estimations chiefly of the amount of bilirubin. ^ It will 
be interesting to learn of their results Mth respect to urobilin and 
urobilinogen, for in the clinical studies on the hemoljdic anemias 
there is now considerable evidence from many observers that the 
amounts of these substances excreted are definitely ^ increase . 
This increase, it is true, may be the result of impaired organ 
function as well as of blood destruction. The^ quantity o 
bilirubin does not, however, run parallel to the quantity of uro i m 


and urobilinogen in pathological conditions. _ _ 

In our own studies we have made use of the modifications o i 
Wilbur and Addis methods recently devised and reporte > 



GIFFIN, SANFORD, SZLAPICA: UROBILIN AND UROBILINOGEN 563 

Schneider. The essential advance in technic is the application of 
the observations, not to stool extracts, but to the contents of the 
duodenum as collected by means of an Einhorn tube. In this liquid 
an amount of the biliary pigments and their derivatives sufficient 
for quantitative determinations is readily obtained in a short time. 
Wliile an estimation of the amounts of these pigments in the 
duodenal contents at a given time cannot be regarded as an index 
of the total amount excreted in twenty-four hours, objections are 
also advanced with respect to the values obtained in the twenty- 
four-hour stool in which some proportion of the substances may 
be destroyed or changed in character. The values obtained by 
Schneider’s method have been so definitely in accord with the 
clinical manifestations that there is little doubt of the existence 
of a relationship which it is to be hoped may be made clearer by 
further study. These values are also in accord with the results 
obtained from estimations on the stool. The technic we have used, 
which in all of its essentials is that described by Schneider, is pre- 
sented in detail, in order that it may be readily understood and 
easily followed. "We wish to express our indebtedness to the 
originator of this method for his personal interest in our work. 

The Method of Obtaining the Duodenal Contents.* 

The tube and the metal capsule employed are similar to those 
of the Einhorn duodenal tube, but experience has led to the use of a 
somewhat stift'er tube and a capsule which, though similar in shape, is 
slightly larger and heavier, weighing 6.4 gm. This model of capsule 
was recommended by Schneider. However, an ordinary Einhorn 
or a Rehfuss bucket may be used. For convenience in observing 
the contents of the tube a piece of glass tubing is inserted at its end. 

In the preparation for the examination the patient is instructed to 
partake of no food for at least twelve hours, except perhaps a little 
tea or coffee without cream, and to take frequent sips of warm water 
up to the time of the examination. The nature and purpose of the 
test are also explained, as the patient’s confidence and cooperation 
aid in the passage of the tube. 

The passage of the duodenal tube is a simple procedure. The 
metal capsule is placed on the back of the tongue and the patient is 
directed to swallow hard several times in rapid succession. There is 
usually some difficulty as the capsule reaches the level of the cricoid, 
but this is overcome by deep breathing. After the capsule has 
passed this irritable zone, peristalsis carries it along without further 
discomfort to the patient and largely beyond his control. He 
merely swallows from time to time, taking a few sips of warm water 
and the capsule finally reaches the stomach and comes to rest at 
about 60 cm. from the incisor teeth. 


* Described by Szlapka. 
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The patient is now made to lie on his right side, with the hips 
elevated eight or ten inches. The pyloric end of the stomach thus 
becomes more dependent, and gravity, aided by gastric peristalsis, 
causes the capsule to pass through into position in the duodenum — 
some 70 cm. from the incisors. In our experience this is accom- 
plished in from fifteen minutes to an hour, usually in about forty- 
five minutes. At no time is it necessary to push the tube on its way. 
Pushing only tends to coil it up in the stomach and may even 
frustrate its passage into the duodenum. 

With the patient on his side the end of the tube is allowed to hang 
well over the edge of the table. Gastric contents siphon out first, 
the siphon being started by the injection of a few cubic centimeters 
of warm water. As the capsule moves through the pylorus into the 
duodenum the fluid recovered becomes yellowish and finally a clear 
bile is obtained. It may vary in color from light yellow to chocolate 
brown. Pure duodenal fluid is faintly alkaline, clear, of quite 
uniform color and viscid; the foam is golden. The liquid must be 
alkaline. Its mere appearance is not a safe guide as to its identity, 
although with experience one may come to recognize it readily. , 
The character of the fluid collected must be observed closely, as from 
time to time the pylorus permits the passage of gastric contents 
into the duodenum. This impure liquid may be detected by its 
change in color and its dull, cloudy, opalescent appearance, 
diminished viscidity, more rapid flow, and change in reaction to 
litmus or Congo red. It should, of course, be discarded. 

Should the flow of bile become interrupted an unusual length of 
time, the injection of a little warm water into the tube or the taking 
of deep breaths by the patient, will help to reestablish it. The 
application of suction is neither necessary nor advisable. 

It is our custom to collect the duodenal contents in a small, 
amber-colored bottle, as air and light cause the rapid transformation 
of the urobilinogen into urobilin; 20 c.c. of liquid are necessary for 
the test, which should be made immediately. 

L.abohatory Technic.* 

The duodenal contents is poured into a graduated cylinder as soon 
as it is brought to the laboratory, and its gross appearance noted. 
Normally it is a light, straw-colored, viscid fluid, and this is reported 
as normal yellow (N). The color may vary to dark yellow,^ brown, 
and chocolate. The dark-colored fluids always yield mUch bilirubin, 
but the color of the duodenal contents does not always indicate the 
amount of urobilinogen or mobilin present, as these derivatives o 
bilirubin are sometimes demonstrated in considerable amounts in 
normal yellow fluids. Occasionally, however, in cases other than 
pernicious anemia or hemolihic icterus a colorless, watery secre ion 
vnth no biliary pigments or derivatives is collected. 

* Described by Sanford. 
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When 20 c.c. or more of clear duodenal contents is collected it is 
divided into two 10 c.c. portions in 25 c.c. graduates. To one 10 c.c. 
portion is added an equal amount, 10 c.c., of a saturated alcoholic 
solution of zinc acetate (Schlesinger’s solution).* The mouth of 
the graduate is closed by the thumb and the contents thoroughly 
mixed by vigorous shaking for about one minute. The mixture is 
then filtered through a single layer of coarse filter paper, the filtrate 
being collected in another clean, dry graduate. When exactly 10 
c.c. of filtrate is obtained it is used for testing for urobilin and 
urobilinogen. To this mixture, which consists of 5 c.c. of duodenal 
contents and 5 c.c. of Schlesinger’s solution, is added exactly 1 c.c. 
of Ehrlich’s aldehyde reagentf measured with a 1 c.c. pipette. The 
color of the fluid is usually significant when viewed by transmitted 
and reflected light. If urobilinogen is present in considerable 
amount, especially if it predominates, the fluid, on the addition of 
Ehrlich’s reagent, becomes a cherry red, varying in intensity with 
the amount of chromogen present. When there is a preponderance 
of urobilin the color by transmitted light is yellow or brown, and by 
reflected light a green fluorescence characteristic of mixtures of 
urobilin with zinc salts is noted. The graduate is now set in the 
dark for fifteen minutes before it is examined spectroscopically. 
This length of time seems necessary to sufficiently sharpen the ab- 
sorption bands of the spectrum, while if the mixture stands for longer 
intervals of time some of the mother substance, urobilinogen, may 
become converted into urobilin. 

While waiting before making the spectroscopic examination the 
second 10 c.c. portion is tested for bilirubin. To the duodenal 
contents in the second 25 c.c. graduate is added exactly 10 c.c. of 
10 per cent, aqueous solution of calcium chloride made slightly 
alkaline to litmus with normal sodium hydrate solution. The 
mixture is thoroughly shaken and then poured into two 15 c.c. 
centrifuge tubes, 10 c.c. in each. It is then rapidly centrifugalized 
for a few minutes to collect the precipitate into a compact mass. 
The supernatant fluid is decanted and the residue washed out of the 
tubes with a few cubic centimeters of acid alcoholf into a porcelain 
evaporating dish. In all, about 20 c.c. of acid alcohol is used to 
dissolve the precipitate. The alcohol mixture is carefully heated on 
a copper warming stage and allowed to boil vigorously. The color, 
which may be brick red, soon changes to green if there is much bili- 
rubin present. The mixture is concentrated so that its volume just 
reaches the “TJ” in an Esbach albuminometer. Alcohol is added 
to the mark “R.” The color of the fluid by transmitted light is 
then eompared with three standard tubes marked -f, -f- -}-,+ + +, 

* Etbylalcohol, 600 c.c. ; zinc acetate, quantity sufficient for saturation. 

t Paradimetbylaminobenzaldehyde, 4 gm.; hydrochloric acid, 30 c.c.; distilled 
water, 30 c.c. 

$ Hydrochloric acid, 5 c.c.; alcohol, 20 c.c. 
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according to the shade of emerald green as viewed by transmitted 
light. The standard tubes are prepared arbitrarily from specimens 
containing appreciable amounts, moderately large amounts, and 
excessive amounts of bilirubin. These alcoholic solutions may 
be kept indefinitely without change of color, though it may be 
advisable to place the -tube in the dark when it is not in use. 

The first mixture is now examined spectroscopically for urobilino- 
gen and urobilin. The spectroscope we use is of the simple students’ 
type having a collimator, with a slit adjustable by a thumb screw, 
a scale tube, and a draw-tube type of telescope. The light we use 
is a 250-Watt Tungsten electric lamp mounted on a stand with a 
green shade reflector. This is adjusted so that when the collimator 
of the spectroscope is placed about eight inches from the globe a 
brilliant spectrum is produced. The glare of the light is kept from 
the eyes by the shade of the lamp, and by a shield of black cardboard 
perforated so that it may be slipped on the collimator tube. For 
observing the absorption bands, Schneider uses a 50 c.c. graduated 
cylinder. Our own observations were made in this manner up to 
October 1, 1916; since that time we have used a spectriun cell with 
parallel sides, and of such dimensions that the distance traversed 
by the rays of light in passing through the fluid is exactly 1 cm. 
Schneider opens the slit of the collimator eight half-turns or four full 
turns of the adjusting screw when using a cylinder for examining 
the solution. We have found this slit too wide with the standard 
spectrum cell, and have accordingly used a slit of just half the width. 
Thus to adjust the collimator we completely close the slit and then 
open it by four half-turns or two complete turns of the adjusting 
screw. This gives apparently about the same degree of absorption 
vdth the standard cell as is obtained with the cylinder when the 
slit is tvdce as vide, so that in this way aU readings are made to 
conform to Schneider’s standard. 

The presence of urobilin is marked by a broad band in the blue 
end of the spectrum. The violet rays are completely absorbed, 
and if there is much urobilin present the entire blue portion and 
nearly all of the green may be obliterated. Urobilinogen absorbs 
a narrow portion of the spectrum in the yellow at the edge of the 
green, and if present in large amounts the band may be broad enough 
to obliterate the entire yellow portion of the spectriun. It is located 
by its proximity to the “D” Frauenhofer line while urobilin extends 
from between the “B” and “F” lines to the ^^olet end of the 
visible spectrum. _ . f +i 

The method used by Schneider to estimate the quantity 
absorbing substances is that suggested by Wilbur and Addis. I ^ 
solution is diluted carefully with alcohol until the absorption ban s 
disappear. The urobilinogen and urobilin differ in their intensi j , 
consequently the disappearance of the absorption bands will occur 
with diffcrciit dilutions, although at times the same dilution causes 
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the clearing of the spectrum in both regions. The end-point is 
determined when the absorption band disappears, but can be made 
out faintly when the slit is narrowed to just half of its former opening ; 
that is, when the cylinder method is used the adjusting screw is 
turned four half-turns. With the standard spectrum cell the end- 
point is determined by causing the reappearance of absorption 
bands with two half-turns. 

The amount of urobilin and urobilinogen is estimated according 
to the Wilbur and Addis method for 1000 c.c. by multiplying the 
number of dilutions by 200. This factor is used since 5 c.c. of 
duodenal contents is represented in 10 c.c. pf filtrate obtained from 
the mixture wth the Schlesinger solution. The number of units 
of urobilinogen and urobilin are added together and the total 
number of units reported, e. g., urobilinogen (three dilutions) 3 X 
200 = 600 units; urobilin (four dilutions) 4 X 200 = 800 units; 
total 1400 units. 

Clinical Observations.* 

A total of 119 tests have been made in 89 cases. The results will 
be considered in three groups; 

1. Results obtained in a series of miscellaneous cases of which 
there were 22, and 22 tests. 

2. The findings in hemolytic jaundice, 6 cases, 12 tests. 

3. The findings in pernicious anemia, 61 cases, 85 tests. 

The study includes the tests made in all cases up to November 
15, 1916, with the exception of 9 in which the diagnoses were so 
obscure as to render the results positively and negatively valueless. 
Brief protocols of the 22 cases in the miscellaneous group are 
presented. 

1. Miscellaneous Cases. 

Anemia from Hemorrhage. Case 1 (157200). — ^\¥oman, aged fifty 
years. Uterine myomas. Hysterectomy. Spleen normal in size 
but hard; liver congested. Hemoglobin, 30 per cent.; red blood 
cells, 3,470,000. 

Duodenal contents: Color, yellow. Urobilin, 200 units; urobilin- 
ogen, trace; total, 200 -j- units. 

Case 2 (164791) . — ^^¥oman, aged forty-one years. Hysterectomy. 
Appendectomy. Spleen twice normal size; liver slightly enlarged. 
Hemoglobin, 35 per cent.; red blood cells, 3,190,000. 

Duodenal contents: Color, yellow. Urobilin, 200; urobilinogen, 
0; total, 200. 

Case 3 (156514). — ^l¥oman, aged forty-seven years. Cervical 
polyp, h’lelancholia of climacteric. Liver normal; spleen normal, 
Hemoglobin, 50 per cent.; red blood cells, 3,600,000. 

Duodenal contents: Urobilin, 200; urobilinogen, 0; total, 200. 


* Made by Giffin. 
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Case 4 (160583). — ^]\'Ian, aged fiftj*-nine years. Bleeding hemor- 
rlioids. Liver just palpable; spleen normal. Hemoglobin, 30 per 
cent.; red blood cells, 3,340,000. 

Duodenal contents; Color, j^ellow. Urobilin, trace; urobilinogen, 
trace; total less than 200. 

Case 5 (172166). — ^V^'^oman, aged twenty-five years. Slight 
menorrhagia. Liver normal; spleen normal. Hemoglobin, 60 per 
cent.; red blood cells, 4,460,000. 

Duodenal contents: Color, yellow. Urobilin, 500; urobilinogen, 
0; total, 500. 

Chronic Arthritis. Case 6 (85456). — Man, aged fifty-one years. 
Mild arthritis and neuralgia. Liver normal; spleen just palpable. 
Hemoglobin, 72 per cent.; red blood cells, 4,620,000. 

Duodenal contents: Color, yellow. Bilirubin trace. Urobilin, 
800; urobilinogen, 0: total, 800. 

Case 7 (131120) . — ^hlan, aged fifty years. Mild chronic arthritis; 
dental abscesses; chronic tonsillitis. Liver normal; spleen normal. 
Possibility of pernicious anemia. Hemoglobin, 38 per cent.; red 
blood cells, 1,700,000; white blood cells, 12,200; color index, 1.1. 
(One year ago hemoglobin 57 per cent.; red blood cells 4,080,000.) 
Duodenal contents: Urobilin, 600; urobilinogen, 600; total, 1200. 
Dental Abscesses; Anemia of Secondary Type. Case 8 (162929). 
— 'Woman, aged thirty-two years. Liver normal; spleen just 
palpable. Hemoglobin, 52 per cent.; red blood cells, 4,520,000. 

Duodenal contents; Color, yellow. Bilirubin trace. Urobilin, 
600; urobilinogen, 0; total, 600. 

Cholelithiasis. Case 9 (151433). — ^Woman, aged fifty-seven 
years. Gall-stones. Slight possibility of pernicious anemia. 
Cholecystectomy. Liver normal; spleen normal. Hemoglobin, 
49 per cent.; red blood cells, 2,360,000; color index, 1. 

Duodenal contents; Color, yellow. Urobilin, 600; urobilinogen, 
0; total, 600. 

Syphilis. Case 10 (153153). — ^Voman, aged thirty-two years. 
Sjqjbilis of the liver and spleen. Splenectomy, April 29, 1916; 
spleen 760 grams. Liver very large with gummas and contractures. 
Hemoglobin, 49 per cent.; red blood cells, 3,430,000. 

Duodenal contents; Color, yellow. Urobilin, 1000; urobilinogen, 
trace; total, 1000-1-. 

Case 11 (151226). — ^\^’’oman, aged thirty-four years. Probable 
luetic anemia. Some evidence of nephritis. Absence of history of 
pernicious anemia. Liver normal; spleen normal. Hemoglobin, 
45 per cent.; red blood cells, 3,330,000; color index, 0-6. 

Duodenal contents: Color, yellow. Bilirubin, trace. Urobi m, 
SOO; urobilinogen, 0; total, 800. 

Carcinoma. Case 12 (169462).— Man, aged forty-five years. 
Carcinoma of stomach. Roentgen findings of extensive carcinoma. 
Wassermann negative. Hemoglobin, 29 per cent.; red blood cc s, 
3,190,000. 
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Duodenal contents: Color, yellow. Urobilin, 400; urobilinogen, 
trace; total, 400+. 

Tuberculosis. Case 13 (162671).”Woiiian, aged thirty years. 
Tuberculous salpingitis. Tuberculous peritonitis found at opera- 
tion elsewhere. Moderate splenomegaly. Hemoglobin, 35 per 
cent. : red blood cells, 4,410,000. 

Duodenal contents: Color, browm. Bilirubin, ++. Urobilin, 
400; urobilinogen, 600; total, 1000. 

Chronic Septic Splenomegaly. Case 14 (154572). — ^l¥oman, aged 
thirty-one years. Chronic septic splenomegaly. History of scarlet 
fever, frequent sore throat and ‘Ta grippe.” Attacks of left upper 
abdominal pain two j'^ears. Cesarean section fifteen months pre- 
viously. T^m weeks afterward excruciating upper abdominal pain. 
Exploration elsewhere; large spleen found but nothing done. 
History suggestive of abdominal thrombophlebitis. Splenectomy 
April 12, 1916; spleen, 365 grams. Multiple infarcts. Hemoglobin, 
50 per cent.; red blood cells, 4,600,000; white blood cells, 10,400. 

Duodenal contents: Color, yellow. Urobilin, 400; urobilinogen, 
0; total, 400. 

Splenic Anemia. Case 15 (158085). — ^Man, aged twent 3 ''-nine 
years. Splenic anemia. History of severe hemorrhages, Melena. 
Splenectomy; spleen, 780 (?) grams; liver moderately enlarged. 
Hemoglobin, 45 per cent.; red blood cells, 3,330,000; white blood 
cells, 3600. 

Duodenal contents before splenectomy: Color, yellow. Bilirubin, 
trace. Urobilin, 1000; urobilinogen, 200; total, 1200. 

Portal Atrophic Cirrhosis of lAver. Case 16 (148570). — ^Man, 
aged sixty-two years. Portal atrophic cirrhosis of the liver. 
History of alcoholism. Ascites, Liver, 720 grams; spleen, 450 
grams. Hemoglobin, 70 per cent.; red blood cells, 3,530,000. 

Duodenal contents: Color, yellow. Bilirubin, ++. Urobilin, 
1000; urobilinogen, trace; total, 1000 +. 

Polycythemia. Case 17 (174186). — ^]\4an, aged fifty-one years. 
Polycythemia. Cyanosis. Liver moderately enlarged; spleen 
moderately enlarged. Diabetes, ten-year history. Nine months 
previously red blood cell count elsewhere, 9,500,000. Roentgen-ray 
treatment with improvement. At present hemoglobin, 93 per 
cent.; red blood cells, 5,320,000. Coagulation time ten minutes 
(Boggs). Bleeding time, five minutes. 

Duodenal contents: Color, brovm. Bilirubin, + ++, Urobilin, 
500; urobilinogen, 500; total, 1000. 

Myelogenous Leulcemia. Case 18 (157746),— Man, aged thirty- 
two years. Spleen enormously enlarged; liver slightly enlarged. 
Slight degree of jaundice. Duration of history, one and a half 
years. Splenomegaly one jmar. Hemoglobin, 45 per cent.; red 
blood cells, 3,120,000; white blood cells, 496,000; mj^elocytes, 43.7 
per cent. 
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Duodenal contents: Color, yellow. Urobilin, trace; urobilinogen, 
trace; total less than 200. 

Case 19 (158647). — ^Man, aged fifty-two years. Spleen enor- 
mously enlarged. Liver normal. Jaundice questionable. Length 
of history, one year. Splenomegaly, six months. Hemoglobin, 
55 per cent.; red blood cells, 3,450,000; white blood cells, 307,000; 
myelocytes, 29.7 per cent. 

Duodenal contents: Color, yellow. Bilirubin, trace. Urobilin, 
2000; urobilinogen, 540; total, 2540. 

Case 20 (159989). — ^Man, aged thirty-nine years. Spleen 
moderately enlarged; liver normal. Jaundice? Length of history, 
twenty-two months. Splenomegaly, ten months. Hemoglobin, 
53 per cent.; red blood cells, 3,210,000; white blood cells, 341,000; 
myelocytes, 29 per cent. 

Duodenal contents: Color, yellow. Urobilin, 800; urobilinogen, 
0; total, 800. 

Case 21 (173747). — ^Man, aged thirty-nine years. Spleen 
enormously enlarged; liver moderately enlarged. Sh'ght jaundice. 
Splenomegaly, two years. Hemoglobin, 42 per cent.; red blood 
cells, 2,180,000; white blood cells, 8200; myelocytes, 15.7 per cent. 

Duodenal contents: Color, brown. Bilirubin, Urobilin, 
900; urobilinogen, 200; total, 1100. 

Combined Sclerosis. Case 22 (154069). — ^Man, aged thirty- 
eight years. Very ataxic; duration six months. Neurological 
examination showed findings of advanced combined sclerosis. 
Wassermann tests negative. Hemoglobin, 54 per cent. ; red blood 
cells, 3,720,000; color index, 0.7. The existence of pernicious 
anemia is highly probable. 

Duodenal contents: Color, brown. Bilirubin, + ++• Urobilin, 
5500; urobilinogen, 2000; total, 7500. 

A surrimarj’’ of the values is given in Table 1. 


TABLE 1. — ^MISCELIiANEOUS CASES: StnUMARY OF VALUES. 


* 

Cases. 

Urobilin. 

Urobilinogen. 

Anemia from hemorrhage (averages) 

5 

2754“ 

0 or trace 

Chronic arthritis (averages) . ... 

2 

700 

300 

Dental abscesses 

1 

600 

0 

Cholelithiasis 

1 

600 

0 

SiTihilis (averages) 

2 

900 

0 or trace 

Carcinoma .... 

1 

400 

Trace 

Tuberculous salpin^tis 

1 

400 

COO 

Chronic septic splenomegaly . i 

1 

400 

0 

Splenic anemia 

1 

1000 

200 

Portal atrophic cirrhosis 

1 

1000 

Trace 

Polyc\'themia 

1 

500 

5U0 

Myelogenous leukemia (averages) 

4 

■ 925 + 

IS5 

Combined sclerosis (pernicious ane- 
mia?) 

1 

5500 

2000 


All of these patients save 3 suffered from a moderate or severe 
anemia. The patient with polycj.'themia had a hemoglobin of 93 
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Thirty-eight days after splenectomy ; Color, yellow. Bilirubin, 
trace. Urobilin, 1400; urobilinogen, 1800; total, 3200. The hemo- 
globin at the tune of the latter test was 70 per cent.; red cells, 
4,960,000; no normoblasts. 

Case 3 (148209). — ^hlan, aged twenty years. Mild case of con- 
genital type. Increased fragility of erj>tlirocytes. At operation 
the liver showed evidence of early cirrhosis. Weight of spleen, 
300 grams. Hemoglobin, 70 per cent.; red blood cells, 4,920,000. 

Duodenal test forty-seven days before splenectomy: Color, 
yellow. Bilirubin, trace. Urobilin, 1400; urobilinogen, 1000; total, 
2400. Fourteen days before splenectomy: Color, yellow. Bili- 
rubin, trace. Urobilin, 2000; urobilinogen, 1200; total, 3200. 
Thirteen days after splenectomy: Color, yeUow. Urobilin, 800; 
urobilinogen, 1000; total, 1800. One hundred and forty days after 
operation: Color, yellow. Urobilin, trace; urobilinogen, 400; 
total, 400 4-. 

Case 4 (161538). — ^IVoman, aged twenty-seven years. Moder- 
ately severe case of congenital type. Increased fragility of ery- 
throcytes. Liver probably normal. Gall-stones present. Weight 
of spleen, 560 grams. Hemoglobin, 64 per cent.; red blood cells, 

3.860.000. 

Duodenal test three days before splenectomy: Color, yellow. 
Urobilin, 500; urobilinogen, 500; total, 1000. Twenty-three days 
after splenectomy: Color, light brown. Bilirubin, trace. Urobilin, 
400; urobilinogen, 0; total, 400. At the time of the latter test the 
hemoglobin was 70 per cent.; red blood cells, 4,680,000. 

Case 5 (162670). — ^Man, aged thirty-one years. Moderately 
severe case, probably of congenital tj^ie. Increased fragility of 
erythrocytes. Liver normal. Gall-stones present. Spleen weighed 
1250 grams. Hemoglobin’ 67 per cent. ; red blood cells, 3,650,000. 
Considerable deformity of red cells. 

Duodenal test four days before splenectomy: Color, brown. 
Bilirubin, -h-f--!-. Urobilin, 1400; luobilinogen, 1800; total, 3200. 
Twenty-one days after splenectomy: Color, brown. Bilirubin, 4-+. 
Urobilin, 1000; urobilinogen, 200; total, 1200. The hemoglobin 
at the time of the latter test was SO per cent.; red blood cells, 

4.022.000. 

Case 6 (153653). — ^Man, aged twenty-three years. Alild case 
with some evidence that a familial factor was present. Increased 
fragility of erjdhrocjdes. Non-operative. Spleen moderately 
enlarged. Hemoglobin, 60 per cent.; red blood cells, 3 , 900 , 000 , 
white blood cells, 5800; no normoblasts. - , -r 

Duodenal test: Color, dark yellow. Bilirubin, 4-. Urobilin, 
3000; urobilinogen, trace; total, 3000+. (The low urobilinogen 
may have been due to delay in making the estimation.) 

The values for urobilin and urobilinogen in the duodenal contents 
are very markedly increased in cases of hemoK'tic jaundice. A fev 
reported cases have shown even higher values than those we ha\e 
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demonstrated. High values are found even when a moderate 
degree of anemia is present. In Case 3 at the time of the first two 
tests the anemia was not severe; however, abnormally large amounts 
of pigment were obtained. Severe grades of anemia are associated 
with very high values; in Case 2, with a red count of 2,840,000, the 
total values were 5600 units. If these values are a reasonably 
accurate index of hemolysis, blood destruction in hemolytic jaun- 
dice is probably much increased at a time when blood production 
is not seriously affected. This is in contrast to our experience with 
pernicious anemia in which the evidence of bone-marrow insuffi- 
ciency is usually marked and the evidence of blood destruction 
extremely variable. Patients with pernicious anemia who show 
high values for urobilin and urobilinogen at a time when the blood 
count is low frequently show very low values when the blood count 
has risen to the level of a moderate anemia. Patients with hemo- 
Ijdic jaundice, on the other hand, may show high values with only 
a slight anemia. In 2 patients with very high values the blood 
picture simulated that of pernicious anemia. An excessive degree 
of blood destruction probably exhausted the bone marrow. 

In 4 of these patients tested before and after operation there was 
an appreciable reduction in the values for bile pigments follow- 
ing splenectomy. In 2 of them a decided decrease in the amount 
of urobilinogen was revealed. In Case 3 a former operation for 
cholecj^stitis had not reduced the values to normal. The preoper- 
ative values of these 4 patients averaged 2050 units for urobilin 
and 1100 units for urobilinogen, a total of 3150 units. The average 
postoperative values at periods varying from thirteen days to four 
months after splenectomy were 800 units for urobilin and 625 
units for urobilinogen, a total of 1425. 


TABLE 2. — ^ESTIIMATION OF PIGMENTS IN THE DUODENAL CONTENTS. 

HEMOLYTIC JAUNDICE. 


Case 

No. 

Time before and 
after splenec- 
tomy. 

Color. 

Bilirubin, 

units. 

Urobilin, 

units. 

Urobilin- 

ogen, 

units. 

Total, 

units. 

1 (112836) 

1 year 8^ 
months after 

Brown 

+ + + 

3000 

1000 

4000 

2 (153245) 

1 day before 

» • . • 

+ + + 

4600 

• 1000 

5600 


38 days after 

Yellow 

Trace 

1400 

1800 

3200 

3 (148209) 

47 days before 

Yellow 

Trace 

1400 

1000 

2400 


14 days before 

Yellow 

Trace 

2000 

1200 

3200 


13 days after 

Yellow 

0 

800 

1000 

1800 


140 days after 

Y ellow 

0 

Trace 

400 

400 -{- 

4 (161538) 

3 days before 

Yellow 

• • • . 

500 

500 

1000 


23 days after 

L. brown 

Trace 

400 

0 

400 

5 (162670) 

4 days before 

Brown 

+ + + 

1400 

1800 

3200 

6 (153653) 

21 days after 

Brown 

+ 4- 

1000 

200 

1200 

Non-operative 

D. yellow 

+ 

3000 

Trace 

3000 + 

Average 

values before spl 

enectomy 

4 cases 

2050 

1100 

3150 

Average 

values after splenectomy 

4 cases 

800 

675 

1475 
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3. Pernicious Anema. 

Eighty-five estimations were made in 61 cases of pernicious 
anemia. In 6 of the cases the tests were done only after splenectomy, 
thereby reducing the number of medical and preoperative observa- 
tions from 61 cases to 55 cases. The average of the readings for 
urobilin in these 55 cases was 1856.5 imits and that for urobilinogen 
1604.5 units. The average total for urobilin and urobilinogen was 
therefore 3461 units. This average is approximately four times 
normal and remarkably close to the figure obtained by Schneider 
in his recently reported series. 

Nine of the 55 patients showed total values less than 1000; in 
other wordsj 84 per cent, gave values of 1000 imits and over. It is 
our experience that patients more than fifty-five years of age, and 
particularly more than sixty years of age, not uncommonly show 
low values. In these senile types there is frequently evidence of 
advanced bone-marrow damage with little active hemolysis. Some 
of these anemias may, in reality, be osteosclerotic in origin, but this 
distinction is difficult to make clinically. 

It is also our experience that as the blood improves in pernicious 
anemia the duodenal values quickly decline. When the red cells 
reach 3,500,000 the duodenal values are quite apt to run below 1000 
units total. The average in 3 patients with red cell counts above 
3,500,000 cells was 433.3 units for urobilin and 466.6 units for uro- 
bilinogen, making a total of 899.9 units. Moreover, a few patients 
who have had repeated tests during treatment have shown this 
same rapid decline in values when the anemia became of moderate 
grade. Hemolytic jaundice, on the other hand, gave high values 
even when the anemia was slight. 

It is therefore to be concluded that a certain number of patients 
with undoubted pernicious anemia do show low total values at 
certain times. On the other hand, urobilinogen will be present in 
an appreciable amoimt. The most noteworthy constant is the 
presence of an estimable amount of urobilinogen. Urobilinogen 
was absent in only 1 of the 55 medical and preoperative cases; in 2 
others there was a trace; in 52 urobilinogen was present in relatively 
large amounts; in 24, or nearly one-half of the cases, urobilinogen 
was present in even larger amounts than urobilin. The presence 
of large quantities of urobilinogen before splenectomy and its 
complete absence in at least 75 per cent, of the cases after splenec- 
tomy are very striking findings and may have an important 
significance. 

The highest total values were obtained in patients with red cell 
counts between 2.5 and 3.5 million cells. They were slightly lo^er 
in patients ndth erythrocyte counts between 1.5 and 2.5 million 
cells and considerably lower in patients with erythroc^e counts 
below 1.5 million cells. The lowest values were obtained in patients 
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with counts over 3.5 million cells, but even in these urobilinogen 
was present in a distinctly abnormal amount. The most active 
hemolysis seems to occur in the patients with counts between 2.5 
and 3.5 million cells, but this may be due to the fact that patients 
are only rarely seen at the onset of a period of active blood destruc- 
tion. As a group these latter cases show evidence of very active 
hemolysis and at the same time evidence of active blood production. 


TABLE 3. — ^ESTIMATION OF PIGMENTS IN THE DUODENAL CONTENTS: 
VALUES WITH RESPECT TO ERYTHROCYTE COUNT. 

PERNICIOUS ANEMIA (MEDICAL AND PREOPERATIVE) . 



Number of 
estimations. 

Average 

urobilin, 

' units. 

[ 1 

Average 
urobilinogen, 
units. 1 

Total, 

units. 

Erythrocytes 1.6 million and below 

11 

1496.3 

1472.7 

2969.0 

Erythrocytes 1.5 to 2.5 million 

32 

1864.3 

1425.0 

3589.3 

Erythrocytes 2.5 to 3.5 million 

13 

2346.1 

1653,8 

3999.9 

Erythrocytes 3.5 million and over 

3 

433.3 

466,6 

899.9 

HEMOLYTIC JAUNDICE 

(MEDICAL 

AND PRE 

OPERATIV 

E.) 

Erythrocytes 3.5 million and over 

4 

1650.0 

850.0 

2500.0 


Affe. The average totals for patients under fifty-five years of 
age showed very little variation by decades. Over the age of 
fifty-five years there was a decided ^op both in urobilin and uro- 
bilinogen. Between the ages of fifty-six and sixty years the totals 
average 2644.2; over the age of sixty years they average 1600, 
while under fifty-five years the average totals for decades vary 
between 3325 and 4238. 


TABLE 4. — ESTIMATION OF PIGMENTS IN THE DUODENAL CONTENTS: 
VALUES WITH RESPECT TO AGE. 


PERNICIOUS ANEMIA (MEDICAL AND PREOPERATIVE). 


Ago of patient. 

Number 
of cases. 

Average 

urobilin, 

units. 

Average 

urobilinogen, 

units. 

Total, 

units. 

30 years and under 

. 3 

2266.6 

1833.3 

4099.9 

31 to 40 ... 

. 10 

1955.0 

1370.0 

3325.0 

41 to 50 ... 

. 12 

2075.0 

1691.6 

3766.6 

61 to 55 . 

. 16 

2200.6 

2037.5 

4238.1 

56 to 60 . . . 

. ' 9 

1372.0 

1272.2 

2644.2 

Over 60 years 

5 

660.0 

940.0 

1600.0 


Size of Spleeii. High values were obtained both in patients 
with large spleens and in those with small spleens. Lower values 
were obtained in those with spleens of moderate size, that is, weigh- 
ing from 200 to 500 gm. The highest urobilinogen values were 
obtained in patients with spleens of 200 gm. and less. It is impos- 
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sible to determine the significance of these findings -with respect to 
the size of the spleen. The degree of pathological or of functional 
damage in the liver may be the important factor. Patients with 
small spleens have more constantly shown evidence of advanced 
pathological change in the liver. 

TABLE 6. — ^ESXniATION OF PIGMENTS IN THE DUODENAL CONTENTS; 
VALUES WITH RESPECT TO WTEIGHT OF SPLEEN. ■ 


PERNICIOUS ANEMIA (PREOPERATIVE ESTIMATIONS). 


Weight of spleen. 

Number 
of cases. 

Average 

urobilin, 

units. 

Average 

urobilinogen, 

units. 

Total, 

units. 

200 grams and belotv 

4 

3000.0 

2000.0 

5000.0 

200 to 500 grams . 

. 12 

2342.5 

1487.5 

3830.0 

Over 500 grams 

. 6 

3233.3 

1433.3 

4666.6 


Values after Splenectomt. 

A verj'^ striking reduction is observed in the values after splenec- 
tomy. A total of 19 patients was examined after splenectomy; 13 
both before and after operation. The average of the total values 
for these 13 patients became reduced from 4492.2 to 1134.6 units. 
Urobilinogen in 10 of the 13 cases was reduced to zero or a trace. 
Of the entire group of 19 examined after splenectomy, 13 gave values 
for urobilinogen of zero or a trace. Three showed urobilinogen 
over 1000 units after splenectomy, but judging from the clinical 
history these readings probably became reduced later. 

Two patients who had high values for urobilinogen following 
splenectomy, showed no definite improvement in the anemia. The 
liver was enlarged in each instance and an exposure of the liver to 
radium was suggested. The application of 50 mg. of radium over 
five areas for a total of ten hours was followed by a very marked 
reduction in the size of the liver, a fall in duodenal values and a 
prompt improvement in the anemia. 


TABLE 6. — ^ESTIMATION OF PIGMENTS IN THE DUODENAL CONTENTS: 
PREOPER.A.TIVE AND POSTOPERATI\’E VALUES. 



Number 
of coses. 

Average 

urobilin, 

units. 

Average 

urobilinogen, 

units. 

Total, 

units. 

Pernicious anemia (medical and 

55 

1856.5 

1604.5 

3461.0 

preoperative) 

Pernicious anemia (preoperativo) . 

13 

2970.7 

1521.5 

4492.2 
1134. C 
480.0 + 

3150.0 

1475.0 

Pernicious anemia (postoperative) 

13 

815. 4 

319.2 

Pernicious anemia (postoperative) 

10 of 13 

480.0 

0 or trace 

Hemolytic jatindico (preoperativo) 

•* 1 

2050.0 

1100.0 

Hemolytic jaundice (postoperative) 

4 1 

f 

800.0 

675.0 


TABLE 7. — ^ESTIMATION OF PIGMENTS IN THE DHODENAl. CONTENTS. 
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Transfusions. . 

Transfusions did not seem to affect the duodenal values. How- 
ever, estimations were not made the first or second day following 
transfusion, at which time an increase in the amounts of pigments 
might be expected. Estimations made five and ten days following 
transfusion gave no unusual values. 

Bilirubin; 

An excess of bilirubin was usually present when large amounts of 
urobilin and urobilinogen wBre found. This relationship was by no 
means constant. An excess of bilirubin was not infrequently found 
with low values for urobilin and m-obilinogen, and very small 
amounts of bilirubin were occasionally found with high values. 
The amount of bilirubin therefore does not run parallel with the 
values for urobilin and urobilinogen. These values are probably 
indicative of some quite different function or impairment of function 
in pathological conditions. 

SuiCUARY. 

1. With a few slight modifications of technic we have used the 
method of Schneider in estimating quantitatively the amounts 
of urobilinogen and urobilin in the duodenal contents obtained 
by means of an Einhorn tube. The procedures are simple and can 
be carried out in an}' clinical laboratory. The results are com- 
parable vdth those obtained by the more complicated and time- 
consuming methods in which stool extracts are used for the estima- 
tion of these pigments. 

2. In a group of 22 miscellaneous cases, low values were obtained 
in patients with anemia from hemorrhage, carcinoma-, tuberculous 
peritonitis, sjq)hilis, portal cirrhosis, chronic infectious arthritis, 
and gall-stones. They were low in 3 of 4 patients with myelocytic 
leukemia. The amounts of these pigments were especiallj’’ lowjn 
cases of anemia from hemorrhage. 

3. In hemoljdic jaundice the values were consistently high even 
when severe anemia was not present. The values fell appreciabl}’’ 
after splenectomy, but not as promptly as in pernicious anemia. 

4. In pernicious anemia the amounts of urobilin and urobilinogen 
in the duodenal contents were above normal in 84 per cent, of the 
cases. The amount of urobilinogen was constantlj' increased when 
the anemia was severe. Patients over the age of fifty-five showed 
lower values than younger patients. The values presented no 
definite relationship to the size of the spleen. Following splenec- 
tomy there was a verj"^ definite decrease in the amounts of urobilin 
and urobilinogen; the decrease in urobilinogen was . cspcciail\ 

noticeable. , 

0. The amounts of bilirubin in the duodenal contents dio no 
run constantly parallel to the amounts of urobilin and urobilinogen. 
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PLEURAL EOSINOPHniA. 

By Bene Bine, M.D,, 

ASSISTANT IN MEDICINE, UNIVEnSITT OF CADIFOUNIA MEDICAL SCHOOL, SAN FKANCISCO, 

Reviewing 2758 articles for his monograph on eosinophilia, E. 
Schwarz/ in 1914, was able to find but 68 cases of pleural eosino- 
philia, altliough tills condition had been described by Widal and 
Ravaut^ as early as 1900. Bayne-Jones* believes the phenomenon 
occurs more frequently than this would seem to indicate, and 
attributes tlie small number of reported cases to the fact that 
many pleural fluids have not been examined microscopically 
and that relatively few have been stained with polychrome dyes. 
According to Bayne-Jones, pleural eosinophilia occurs in about 
1 to 5 per cent, of all cases of pleural effusion, as determined by 
investigators applying constant methods to cases in series. 

In many cases of primary pleurisy, when the fluid is examined 
on the first day of its appearance, a very slight, transient eosinophilia 
is noted.^ This eosinophilia vanishes rapidly before the onrush of 
the neutrophiles. Again during convalescence, eosinophiles may be 
encountered in small numbers. In these cases, however, the per- 
centage of eosinophiles seldom reaches and does not exceed 5 per 
cent., in marked contrast to the so-called group of true pleural 
eosinophilias where these cells range from 10 per cent, upward, and 


1 Dio Lobro von der allgcmeinen und ortlichen “Eosinophilie," Erbeg. d. allg. 
Path. u. path. Anat., 1914, xvii, 138-790. 

■ * Applications cliniques do I'fitude histologique des epauchements sero-fibrineux 
do la pl6vro, Compt. rend. Soc. do biol., 1900, 648. 

» Pleural Eosinophilia, Bull. Johns Hopkins Hosp., 1916, xxvii, 12. 

* Malloizcl: Rocherohes anatomo-cliniques sur les reactions pleurocorticales 
ThJfso do Paris, 1907. ' 
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are, in addition, of rather early appearance and far greater persist- 
ence._ Ba5^ne-Jones’s figures® as to incidence probably mclude the 
relative as well as the true pleural eosinophilias. 

_ The etiology of pleural eosinophilia is purely a matter of specula- 
tion. It has been found in connection vdth such a varied pathology 
as to be devoid of diagnostic significance. With the exception of 
one patient vdth gonorrheal sepsis® in no case has the causal germ 
been one in whose products of inflammation eosinophilia is ordi- 
narily encountered. Among the other conditions with which it has 
been found are trauma, tuberculosis, sepsis, typhoid fever, syphilis, 
pleuropericarditis, pneumonia, polyarthritis, nephritis, pulmonary 
gangrene, hemorrhagic infarct of the lung, endothelioma, septic 
endocarditis, myocarditis, cardiac insufficiency, puerperal sepsis, neo- 
plasm, and influenza. In practically all of the cases the effusions 
have been comparatively small, and most have been sterile. 

The local often precedes the general eosinophilia and usually 
exceeds it in degree. In most instances the local is first to disappear. 
This has been interpreted by some as pointing to a local production 
of eosinophiles. Others explain it as follows: The local accumula- 
tion of cells occurs in response to the irritation of definite eosino- 
tactic substances, probably protein split products in the exudate 
undergoing absorption. If their field of action extends to the bone 
marrow the blood eosinophilia follows. If the irritability of the 
hematopoietic system persists longer than the local eosinotactic 
stimulus we find the general outlasting the local eosinophilia. 

Attention has been called to the small number of cases associated 
with tuberculosis, the most frequent cause of pleural effusion. This, 
however, is not surprising. In tuberculosis the pleural involvement 
is usually of slow, insidious onset and the absorption of the effusion 
is correspondingly slow and gradual. In most cases of tuberculosis 
we find a decrease of the eosinophiles in the blood, this decrease 
becoming more pronounced as the disease approaches a fatal termina- 
tion and the patient loses his power of reaction. On the other hand, 
tuberculin injections have been shovm to produce at least transient 
eosinophilias in cases not too far advanced, and attempts have been 
made to use this reaction as a guide to treatment. It is probable that 
in the cases with pleural effusion there are ordinarily not sufficient 
protein split products liberated to produce an eosinophilic reaction. 
In addition to this, we must remember that in tuberculosis the pleura 
is often thickened, adhesions frequently walling off and confining 
the effusion, and that a thickened pleura or fibrinous deposits natu- 
rally offer greater barriers to the absorption of protein split products 
present in the effusion. 

The following case was recently reported by Petzetakis:^ In the 

‘ Bajiie-Jones: Loc cit. _ .. 

• Jacob, F. n.: A case of Gonococcal Pyemia, British Med. Jour., 1907, xn, 

’ Reactions plcurales parabronchiliques. Bull, ct m6m. Soc. mod. d. h6p. de Pans, 
1910, xl, 1545. 
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course of an acute bronchitis very slight bilateral effusions were 
discovered, possibly only because the author was studying so-called 
“parabronchitic pleural reactions.” The right-sided effusion was 
found on the first day of observation. It contained no eosinophiles. 
On the third day there were 4 per cent.; on the fifth, 10 per cent.; 
whereas on the left side there were none. On the seventh day no 
fluid could be obtained from the left side; the right contained 41 
per cent, eosinophiles; seven days later but 15 per cent. The blood 
showed 1 per cent, on the third day, 1.5 per cent, on the fifth, 2 
per cent, on the seventh, and 8 per cent, on the ninth day. 

Bajme-Jones has analyzed the 8 cases of eosinophilic pleurisy 
previously collected by Schwarz and has added 1 case of his own 
to the list. I have had 2 cases of pleural eosinophilia under observa- 
tion, presentuig rather unusual clinical features. 

Case I. — A. A.; white; aged twenty-nine years; seen at the 
French Hospital in consultation with Dr. Paul Campiche. 

The patient was a cook, born in Switzerland; had been in Alaska; 
never visited the tropics. He had never been ill before the onset of 
his present trouble. Six months previously he had been found in 
perfect health and was admitted to a Swiss Relief Society. 

His present illness began with cough, pain in the anterior chest, 
vomiting, and diarrhea. The sjanptoms lasted six days before hos- 
pital admission. 

Physical examination showed a well-developed and well-nourished 
man, with a temperature of 102°, and a weak, regular, possibly 
dicrotic pulse. The face was flushed. The patient looked anemic. 
The area of cardiac dulness was not increased; a loud, systolic 
murmur was audible in mitral and pulmonic areas. The chest 
showed a slight fulness at the right base posteriorly, with slight 
dulness at the right base and right axilla, with bronchial breathing 
and a few small moist rales. The abdomen was tjunpanitic, with no 
tenderness, tumors, or roseola. The liver and spleen were not 
enlarged. 

The temperature chart, in connection with the above sjnmptoms 
and signs, led to a diagnosis of an initial pneumonia, in which the 
crisis had taken place and been succeeded by a pleural exudate which 
possibly had become purulent. The general condition and the 
history of diarrhea suggested the possibility of typhoid or miliary 
tuberculosis, though the fever curve was rather that of a septic 
process. A needle was introduced in the dull area at the right base, 
but no fluid was obtained. Urine showed albumin and a positive 
diazo. The white blood cells were 8200, with polynuclear neutro- 
philes, 74 per cent.;_ lymphocjdes, 25 per cent.; large mononuclears, 
1 per cent.; no_ eosinophiles; no plasmodia. One stool consisted of 
almost pure bright red blood, with no mucus, amebro, parasites, or 
eggs. Sputum was watery, with traces of blood; just enough ob- 
tained to make one smear; few cocci seen; no tubercle bacilli. 
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Widal reaction was negative at end of forty minutes, with dilution 
1 to 40, and two different cultures. 

The bloody stool, the first and only one during the course of the 
disease, suggested an embolic process, though with the leukopenia 
and positive diazo; typhoid was not absolutely ruled out until a 
week later, when the Widal reaction was again found negative in all 
dilutions and blood culture still showed no grouifi. 

Radiographs taken one week later showed a well-defined shadow 
at right base, extending upward to the scapular spine, and also a 
mediastinal shadow. After repeated needle punctures on successive 
days, on one occasion a little serous fluid was obtained. Smears 
showed numerous leukocytes; no bacteria; no tubercle bacilli. 

Ten days after onset the patient developed a thrombosis of the 
left popliteal and saphenous veins, and showed evidence of a partial 
pneumothorax. Blood count now was as follows: Hemoglobin, 
50 per cent.; red blood cells, 3,500,000; white blood cells, 8000; 
polynuclears, 74 per cent. ; large mononuclears, 4 per cent. ; lympho- 
cytes, 18 per cent.; eosinophiles, 0. Wassermann, blood culture, 
and von Pirquet were negative. 

One month after admission radiographs showed: (1) a definite 
shadow on right side, from about the level of the spine to the angle 
of the scapula; (2) a shadow as if the dome of the diaphragm were 
pushed up; (3) large dilated heart; (4) increased shadow of great 
vessels. Blood count at this time gave: white blood cells, 7600; 
polynuclears, 74 per cent.; mononuclears, 6 percent.; Ijunphocytes, 
19 per cent.; eosinophiles, 1 per cent. Widal negative. 

Needle puncture made in scapular line right side, ninth space, 
yielded a yellowish-green serous fluid, which microscopically showed 
a large number of white blood cells, no red blood cells. Differential 
count: Poljmuclears, 14 per cent.; large mononuclears, 5 per cent.; 
IjTnphocytes, 30 per cent.; eosinophiles, 61 per cent. Apparently 
the upper focus was primary and the effusion secondary to it. 

Four days later complement-fixation reactions for s 3 Tphilis and 
echinococcus were negative. White blood cells, 4000; polynuclears, 
73 per cent.; mononuclears, 4 per cent.; Ijonphocytes, 22 per cent.; 
eosinophiles, 1 per cent. 

Recovery was steadily progressive and the patient left the hospital 
three months after admission. 

He was next seen four years later, when examination showed that 
the right lung moved less than the left, but was within normal 
limits. There were no abnormalities on percussion or auscultation. 
The right border of the heart extended 1 cm. to the right of the 
sternum; left border to midclavdcular line; sounds were normal. 
Patient was much stouter than when last seen. Blood : Hemoglobin, 
75 per cent.; red blood cells, 4,800,000; white blood cells, 6400, 
polynuclear neutrophiles, 55 per cent.; Ijmphocj'tes, 12 per cent., 
polj'nuclear eosinophiles, 32 per cent.; basophiles, 1 per cent. 
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Case II.— F. A.; white; male; aged thirty-seven years (Hosp. 
No. 10697) ; admitted to the University of California Hospital on 
January 26, 1916^ in the service of Dr. Herbert C. Moffitt. Born 
in Portugal; had lived in Brazil, age fourteen to twenty-one, work- 
ing as a farmer on a coffee plantation; in California, age twenty- 
one to thirty-seven, working in Isleton, on the Sacramento River, 
raising asparagus. 

Family history, habits, and venereal history were unimportant. 
He had malaria for one month when sixteen and again for two weeks 
at thirty-one; cured by quinin. In South America had spells of 
diarrhea, one or two yearly, lasting from three to seven days; no 
blood. 

Present Illness. Was well until January 1, 1916. 

January 2 he tried to lift a heavy heap of hay and strained his 
back. 

January 3 began to have four or five thin, watery stools daily, 
with stringy material but no blood. Diarrhea lasted one week. 
After cessation of diarrhea he began to have dull, frontal headaches 
and general malaise. Headaches have persisted, but now has no 
abdominal pain or diarrhea. 

January 20 his hearing became impaired and has steadily grown 
worse. 

January 22 he noticed edema of feet, and this has increased to the 
present. Feels weak and walks with pain. No vomiting or nausea. 
For the past five days has had increasing cough, with sputum, and 
for the past two days has had a pain in the left lower thorax, 
increased by respiration and cough. 

Examination. Very sick looking; flushed cheeks; respiration 
rapid; frequent cough. Herpes labialis. Heart very rapid, but not 
enlarged; sounds normal, except for •very faint systolic, probably 
functional murmur. Lungs: dulness, with absent fremitus and 
decreased breathing over the left base, not extending beyond the 
posterior axillary line. Slight Grocco on right side. Friction rub 
heard just outside the left nipple. Very tender over lower ribs in 
left axiUa and in left upper, quadrant of abdomen, but there is no 
muscle rigidity. Blood; Hemoglobin, 80 per cent.; red blood cells, 
5,280,000; white blood cells, 12,000. 

Diagnosis. Facies and history would suggest typhoid, but breath- 
ing and herpes point to a respiratory infection. There is so much 
tympany in front, on the left side, and such a marked absence of’ 
fremitus in the back, that, despite the moderate mobility of the side 
and the audible breath sounds, the patient probably has a moderate 
amount of fluid at the left base. 

February 2 blood culture was sterile. Wassermann in serum 
negative. Exploratory puncture of pleural cavity: Needle inserted 
in line vnth angle of scapula in both ninth and tenth spaces, but no 
fluid obtained. Then inserted in ninth space in paravertebral line 
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and 50 c.c. of straw-colored, murky fluid withdra^Rui. Pleuritic 
fluid: fibrin clot settles out with standing. No organisms seen. 
Cjdology: polymorphonuclears, 93 per cent.; endothelials, 4 per 
cent. Ijunphocytes, 3 per cent.; many eosinophiles, 30 to 40 per 
cent. Cultures made from fluid remained sterile. Urine: acid; 
heaAy trace of albumin; urobilin; several hyalme, few granular 
casts; moderate red and white cells. ■ 

Tvm days later. Sputum cultures: Gram-negative coccus 
recovered and a few Gram-positive lanceolate diplococci. Sputum 
washed in normal salt and injected into peritoneal cavity of white 
mouse. Mouse died February 5, 1916. Smear from peritoneal 
cavity showed Gram-positive lanceolate diplococci. No Gram- 
negative cocci. Widal agglutination test: negative in all dilutions. 
Tuberculin skin test: very slightly positive to human and bovine. 
Blood: Hemoglobin, 82 per cent.; red blood cells, 5,300,000; 
white blood cells, 13,000. Polynuclear neutrophiles, 70 per cent.; 
Ijonphocytes, 7 per cent.; large mononuclears and transitionals, 
6 per cent.; eosinophiles, 16.5 per cent.; basophiles, 0.5 per cent. 
(350 cells counted). Urine: neutral; trace of albumin; casts as 
above. 

Spinal puncture: needle inserted in the fourth lumbar space. 
Fluid: clear; drops slowly; no increase of pressure; about 15 c.c. 
withdravm. Nonne; no Noguchi; faint haze. Fehling’s reduced. 
Cells: one lymphocyte to cubic millimeter. WasSermann in spinal 
fluid negative. No trichina found in centrifugalized sediment of 
fluid; 10 c.c. blood taken and laked with acetic acid. Specimen 
centrifugalized and examined for trichinte; none found. Stools 
showed no parasites or ova. 

Februarj'- 1 patient had a short, hacking cough and brought up 
from 30 to 60 c.c. of heavily blood-stained sputum. Blood: neutro- 
philes, 64 per cent.; lymphocytes, 10.5 per cent.; large mono- 
nuclears and transitionals, 10.5 per cent.; eosinophiles, 14.5 per 
cent.; basophiles, 0.5 per cent. (300 cells counted). 

Februaiy 4 fluoroscopic examination showed limitation of motion 
in left diaphragm, which is 1 cm. higher than the right. Movement 
of right diaphragm increased. Small, well-defined shadow at the 
left base, distinct from the heart, shading off gradually into the 
costal shadow above and not affected by change of position. 

Februarj”^ S the blood was as follows: Hemoglobin, 90 per cent.; 
red blood cells, 5,350,000; white blood cells, 10,150; polynuclear 
neutrophiles, 68 per cent.; lymphecj-tes, 10 per cent.; large mono- 
nuclears and transitionals, 10 per cent.; eosinophiles, 10 per cent. 
(148 cells counted). 

February 14 no cough, no sputa, and all pain and distress have 
gone. Temperature is normal. Lungs have cleared except for a 
little impaired resonance at bases. Blood: Hemoglobin, 80 per cent., 
red blood cells, 5,872,000; white blood cells, 11,800; polynuclear 
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neutrophiles, 48 per cent,; lymphocytes, 12 per cent.; large mono- 
nuclears and transitionals, 20.5 per cent,; eosinophiles, 19 per cent.; 
basophiles, 0.5 per cent. Discharged well. 

Both of these patients had atypical pulmonary infections, followed 
by pleural effusions. In the first case the blood showed 1 per cent, 
eosinophiles, the pleural fluid 51 per cent. Four years later, long 
after the patient’s complete recovery, the blood still contained 32 
per cent, eosinophiles. In the second case the pleural fluid contained 
30 to 40 per cent, eosinophiles, the blood 16 per cent., then 14.5 
per cent., 10 per cent., and 19 per cent., three weeks after the first 
count. In the reported cases the local eosinophilia precedes the 
general, is usually of a greater degree, and is the first to disappear. 
In our first case four years after the effusion the blood eosinophilia 
was 32 per cent., a count remarkable for its degree and long per- 
sistence. We have found no case recorded presenting these features. 

To Dr. Campiche, who placed his patient in my care from the 
first, and to Dr. Moffitt for the privilege of reporting Case II, 
I herewith express my appreciation. 
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Witli the entry of the United States into the War the June number 
of this magazine inaugurates a policy of systematic consideration of the 
important and enlarged aspects of the care of the cripple which war 
entails. These have, of course, long since necessitated attention in 
Europe. The American Journal of Care for Cripples should be well 
qualified for the work it proposes to do. Octavo in size, with page 
margins of three and four inches, presumably to allow of large, full- 
page illustrations, it has probably few rivals among magazines at large 
in substantial impressiveness. Indeed, in these war days wonder is 
le^timate whether such unusual margins are justifiable. The journal 
is in its fourth volume and is, of course, already well known to those 
interested in its aims under peace conditions. The reason for its 
review in these columns is the added interest of its enlarged scope. 

The United States and the War Cripple. By way of introduction 
the editor says under this caption, in part: "The literature on this 
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subject (The War Cripples) is scanty and scattered, and much of it is 
available only in foreign languages. Even then most of the material 
caimot be found outside of libraries in the largest cities. For these 
reasons the journal will undertake responsibility for making available 
to its readers much of the significant and authoritative, literature 
dealing ivith provision for war cripples. The foreign material unll 
appear in English translation, on the literary form of which little 
emphasis vill be laid. The content and information will be the main 
object of publication. Original contributions are usually valued to an 
artificial degree by high-standard publications. In a new subject, such 
as work for war cripples, however, insistence upon original articles 
would only cause delay and necessitate omission of much valuable 
matter. The journal null therefore pass on to its readers useful articles 
from whatever sources they may be obtained. Its best services can be 
rendered through tliis policy. In the material published some informa- 
tion may be duplicated or the same work may be reported from varied 
points of view. But this is a slight disadvantage, and one which cannot 
be ob^^ated in reproduction from original sources. On the other hand, 
the expression of divergent opinions may prove of distinct value. The 
problems are new and a new science of dealing udth the adult cripple 
is being brought into being. New authorities are springing up to meet 
the demands of national crisis, and the very stress of the situation is 
producing e.\ceptional results. But tire methods developed and the 
experience gained will be of lasting advantage to the cripple. The 
editor hopes to have appear in the columns of tlie journal during the 
coming year information requisite to an intelligent consideration of 
problems concerning the disabled soldier.” 

If it were necessar5’- to comment on the excellence of such purposes, 
emphasis could be laid on the inclusion here of foreign material in 
English translation. 

The Battle Gound for Wounded Men. In a rather colloquial article, 
Kellogg presents a most interesting survey of the agencies operative 
in Canada for the returned crippled. Beginning vdth tlie overseas 
return transportation there is a brief account of tlie ciidlian comnussion 
under whicli this is accomplished: “Almost by accident, Canada put 
into tlie hands of a ci\'ilian commission the handling of tliis return 
current of men from overseas. The far-reaching social significance of 
so doing is only now beginning to lay hold of the public. In testifying 
before a parliament committee in iSlarch the general charged wth 
mustering battalions in Montreal district said tersely that he had no 
time to consider the handling of returned convalescents — ^liis business 
was to produce fighting men for the front. Not only do_ the currmts 
run in opposite directions, but their whole functioning is different. Tlie 
goal of the ISIilitary Hospitals Commission is to take tlie discards of 
war and readjust them physically, vocationally, and spiritually o 
civil life. Gradually as the return current grows in volume, and as 
the commission becomes better known, its work is being^yisualwed as a 
great economic and patriotic responsibility and sendee.’ 

“The Canadian Army Medical Corps had been developed for In teen 
years prior to tlie war. Base and camp hospitals were put in opera ion 
to care for the heavy medical work incidental to mustering the ' 
tionary force. Provision for physical examination of recruits _ 
be e.xpanded, reorganized and brought to now efficiency following 
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rejection of large numbers of unfit men after they had reached England. 
The corps was constantly drained of some of its most experienced 
physicians who accompanied the troops overseas. But even had the 
medical corps been equipped to handle invalided men also, so far as 
numbers go — and this is a moot point — ^it is my conviction that the 
present Canadian system which has vested administrative responsi- 
bility for handling returned men in a separate civilian agency is the 
better one. The physical restoration of a sick or temporarily injured 
soldier, so that he can return to the ranks, is a job for army doctor and 
drill master. The rehabilitation of a permanently injured man for the 
resumption of civilian life where he left off, or even the care of the wide 
variety of war weeks who come back from the front, calls into play all 
manner of specialists, surgeons, psychiatrists, tuberculosis experts, 
trade teachers, agriculturists and the like.” 

The following subjects are then considered in some detail: war 
consumptives, hospitals for convalescents, vocational work . . . 

reeducation, “facing life again.” The article makes no pretense at 
statistical or official statements, and yet by means of individual cases 
and “human” episodes brings to tlie fore a tangible picture which a 
more elaborate treatise might fail to do. There is thus carried an appeal 
to the social worker at large, the importance of which need not be 
mentioned. 

The Reeducation and Placement of War Cripples. This is a ten-page 
account of largely personal observations concerning the work for 
crippled soldiers in France. Of all the Allies, this country earliest 
faced and met tire necessity of constructive work on these lines, with the 
result that today familiarity with her experience and methods is almost 
fundamental to the best-directed efforts wherever undertaken. 

Report of the Disabled Sailors^ and Soldiers' Committee, Local Govern- 
ment Board of Great Britain. The most interesting feature of this 
report is tlie following table, giving figures under date of May 4, 1915: 

Army. Navy. Total. 


Eyesight cases 245 9 254 

Wounds and injuries to leg (necessitating amputation) . . 205 10 215 

Wounds and injuries to arm (necessitating amputation) . 170 6 176 

Wounds and injuries to hand (necessitating amputation) . . 15 6 21 

Wounds and injuries to leg (not necessitating amputation) . . 277 9 286 

Wounds and injuries to arm (not necessitating amputation) . 272 3 275 

Wounds and injuries to hand (not necessitating amputation of 

complete hand) 224 11 235 

Wounds and injuries to head 123 4 127 

Hcrnice 96 5 loi 

Miscellaneous wounds and injuries (not included in above) . 129 6 135 

Chest complaints (including 200 cases of tubercle of the lungs) 298 4 302 

Rheumatism 116 6 122 

Heart disease 284 284 

Epilepsy 47 — 47 

Nervous diseases 54 n 65 

Insanity 29 — 29 

Deafness I34 __ 134 

Prost-bito 6 6 

Miscellaneous disabilities .... . I 50 13 i63 


. 2874 103 


Total 


2977 
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The Royal Orthopedic Reserve Hospital at Nilrnherg, Germany. Under 
this heading appear three short descriptions of work of rehabilitation 
in Germany. Although published two years ago (1915) the paucity 
of data from such sources makes the text worth reading, though there 
is adduced nothing not already familiar to workers elsewhere. The 
articles are rather cursory, with emphasis on certain broadly social 
details, such as earnings and internal business arrangements. The 
article concludes with original recommendations, long since adopted 
in principle and amplified. 

The Problem of the Disabled Soldier. This article sounds the surest 
note of any in the current number, and -^vill repay perusal by anyone. 
With very elemental analysis it considers tlie precise conditions under 
which Canada put her forces in the field and proceeds to indicate 
with a kind of logical synthesis, the general constructive needs to be 
supplied. 

In many respects the principles discussed have closer application to 
tlie United States than do analogous principles pertaining to France, 
England or otlier countries. Dealing in generalties only the article is 
one of tlie most fundamental expositions of the whole problem concern- 
ing care of tlie crippled which have recently come to light and will 
bear quoting at some length, particularly as some striking paragraphs 
are nearly complete in themselves and give food for thought. 

“It is an interesting commentary upon the nature of the question 
and upon its importance that the warring nations have adopted 
measures that are almost identical. Differences in the measures adopted 
depend not upon any fundamental difference in the principles under- 
lying tliem but upon differences in the social organization of the nation 
for which they are designed. Like many otlier nations, Canada proiicles 
an elaborate machinery for removing a man from civil to military life. 
She is like other nations, also, in that the machinery by which she 
returns tlie men of her forces to civilian life is less perfect than that by 
which tliey are recruited. The situation should be reversed. The man 
who joins an armed force is assured a position so long as he remains a 
soldier or sailor. The man who leaves an army or navy becomes a 
civilian. At once he is thrown upon his own resources and must com- 
mence to gain a livelihood in competition with his fellows; in fairness, 
no man should be subjected to such hazard until he is fitted to cope 
witli it. Tliis is like no preceding war. It is a war of nations, not of 
armies. As a result, old metliods of providing for ex-soldiers have been 
found inadequate and new legislation to meet new conditions is being 
devised and enforced. France and England, for example, are remodel- 
ling tlieir laws; Canada which had practically no laws for dealing mth 
ex-soldiers when war commenced, will find it necessary to devise a 
whole procedure for tliat purpose. The laws by whicli France is pro- 
viding for the return to ci\’ilian life of those who have served in her 
‘armies of the land and sea’ are cliaracteristically detailed m tlieir 
provisions. They are governed in their design by principles similar 
to tliose which define tlie obligation to Canada toward her cibzcn 
soldiers and sailors. There is great similiarity bet^veen tliesc pnnciplcs 
and those underlying mucli of tlie recent legislation pron'ding com- 
pensation for working men injured at their employment, riiere is 
sound reason in that similarity. Modern workmen s compensa ion 
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adequately, the first step will have been taken toward remedying some 
of those defects in our national organization which stress of war has 
made very plain.” 

TFor Cripples in Austria and Germany. This is a superficial but 
interesting survey of the efforts of the chief Central Powers toward 
rehabilitation of the crippled. It emphasizes, among other things, the 
enormous losses in the Central Army and the fact that in Austria as 
well as in German3" the authorities do tlieir utmost to keep cripples 
out of sight in populated centers. It mentions the “Cripples’ Toivn” 
outside of Vienna where, in November, 1915, there were nearlj'- 4000 
maimed soldiers in more or less permanent residence. 

“Supposing an unfortunate man, both of whose legs had been ampu- 
tated, to arrive in ‘ Cripples’ Town,’ it is found bj’’ e.^perience that, by 
the fact of his being with so man^' others, all of whom are afflicted with 
tire loss of one or more limbs, he is encouraged to tr\^ to make the best 
of his infirmities. In some cases maimed men are actually emplo.ved to 
teach others, shovdng tliem what it is possible for a cripple to do, with 
determination, courage and taking pains. A man with both legs ampu- 
tated, for instance, is given stumps, and then with the help of a moving 
rope fastened to a roller he gradually learns to walk again along the 
hospital passages. Vffien he has learned to walk quite quicklj' on the 
low artificial legs he is given higher ones, and so higher and higher 
until he reaches his natural height once more. The next stage in his 
training is to learn to use artificial legs with movable knee-joints, so 
that he can sit and kneel down. Finallj’’, he receives artificial le^, 
with not only movable knee-joints but also ankle-joints provided with 
strong springs, so tliat his gait acquires elasticity. Thus equipped he 
practises walking about in die hospital garden with no other help than 
diat of a light cane. It is not enough, however, for -these crippled 
soldiers to learn to walk again, or even to dance. They must learn to 
become once more useful members of society. Consequentlj’', the^" 
enter one of the thirtj’-two workshops in ‘ Cripples’ Town,’ where they 
are put to do die work for which diej" are best fitted, A man who was a 
carpenter, for example, but who has a stiff elbow, is set to do planing 
as the speediest waj' of recovering the elasticity of the elbow. A lock- 
smith is put to use a file; a man with a stiff shoulder must try to use a 
saw, and a stiff-fingered man to weave baskets. In Germanj' and 
Austria, however, diis is becoming a veritable art, and the artificial 
limbs of before the war are now wholly out of date, to such pitch of 
perfection have diose of todaj' been brought.” R- T- 


Bone-graft Surgery: Its Application to Fracture Caused by Modem 
Projectiles. — Downer {Military Surgeon, September, 1917) gives clin- 
ical experiences from Serbia and Russia. The most perple.dng problci^ 
encountered by' the military' surgeon are the compound comminutM 
fractures when there is loss of bone substance. These necessitate the 
transplantation of liiung bone to act as an internal fixation splint and 
to stimulate the formation of new bone. In modelling the bonc-gra t 
into wedges and pins and inlays, and in fashioning groove joints an_ 
dovetail joints the surgeon needs to have had, in advance, good mechani- 
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Triple Typhoid Vaccine (Bacillus Typhosus, B. Paratyphosus A, and • 
B. Paratyphosus B). — Craig (Jour. Am. Med. Assn., September 22, 
1917, Ixix, No. 12, p. 1000) states that the necessity for protecting our 
overseas troops against the paratj^ihoid fevers has rendered inoculations 
against B. typhosus A and B. ty^phosus B imperative, and the fact that 
these infections occur also in our own country, and 11411 undoubtedly 
appear sooner or later in our large cantonments, made it advisable that 
the entire army should be inoculated as a prophylactic measure. A triple 
vaccine is prepared at the Army Medical School, Washington, D. C., 
which contains 1,000,000,000 tj^ihoid bacilli, 750,000,000 paratyphoid 
A bacilli, and 750,000,000 paratyphoid B bacilli per cubic centimeter. 
The first dose is 0.5 c.c. and the second and third each 1 c.c. The 
inoculations are made subcutaneously and at intervals of seven days. 
Craig concludes, as a result of his studies, that the triple typhoid vac- 
cine, which is the vaccine now adopted for immunizing our entire 
army against typhoid and paratyphoid fevers, gives as good results in 
immunization, so far as can be judged by agglutinin curves, as does 
the typhoid vaccine alone, and that neither the general nor the local 
reactions following its injection are different in any degrees from those 
occurring after the inoculation of simple typhoid vaccine. The results, 
both from a practical and from a theoretical point of view, are all in 
favor of combining the three organisms in a single vaccine, and it is 
believed amply" justify" the use of the triple typhoid vaccine in immuniz- 
ing our troops against ty"phoid and paratyphoid fevers. J. M. McC. 

The Relation of Psychology to Military Activities. — ^Yerkes {Mental 
Hygiene, July, 1917) suggests briefly" a few of the varied lines of service 
in which the psychologists may" be of value in the conduct of the war. 
In recruiting they" have an important special task, namely, of classifying 
men according to their mental characteristics and of indicating their 
degree of adequacy" for military" traim’ng or special work in the military 
organization. Current methods of mental examining are unsuited to 
military" demands, and consequently new and specially adapted metJiods 
must be prepared if the results are to be trustworthy and practically" 
serriceable. In examining recruits it is their prospective function to 
help eliminate those who cannot render service worthy of their him; 
to ascertain various degrees and kinds of special ability" so that the 
individual shall be placed in a position of marimum usefulness; and to 
detect those who by' reason of mental instability or psychopathic con- 
dition demand the attention of the medical expert. Already c.xpen- 
mental psy'chological studies, by means of appropriate measurements, 
are being made on men being trained in naval gunnery and on men 
receiving preparatory' training in ariation. - By' means of such studies 
it is believed that information will be derived which will be p 
in selecting men suitable for these services and in discovering individua s 
who will improve most satisfactorily' under training. W. H- 1' - ^ • 
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The Medical Clinics of North America. Philadelphia Number, 

Vol. I, No. 2. Pp. 195 to 464. Philadelphia and London: W. B. 

Saunders Company, 1917. 

This number presents clinics from the University of Pennsylvania, 
the Jefferson, the Pennsylvania, the Philadelphia General and the 
Polyclinic Hospitals of Philadelphia. Among its contributors are 
twelve internists, a roentgenologist, a serologist, a neurologist and a 
dermatologist. Some of their articles consist of true bedside clinics, 
such as are daily given to medical students. Others are more 
formal presentations of cases, vdth extensive reference to the litera- 
ture, and still others are not clinics at all but contributions of a 
more general nature without any reference to individual patients. 
The latter are represented by Dr. T. H. Weisenburg’s article on 
poliomyelitis and Dr. John A. Kolmer’s article on the diagnostic 
value of examinations of the cerebrospinal fluid. 

Dr. Thomas McCrae, in the opening chapter, analyzes 3 cases 
of aortitis, placing emphasis upon the rheumatic as well as the luetic 
etiology. In Dr. Alfred Stengel’s contribution is given a workable 
classification of the nephritides based upon the newer knowledge 
of these conditions, but emphasizing the clinical rather than the 
laboratory diagnostic features. Dr. Hobart Amory Hare discusses 
the indications, and particularly the contra-indications, to the use of 
digitalis in heart disease. Aortic aneurysm and myelogenous leuke- 
mia are illustrated by patients from the clinic of Dr. Joseph Sailer. 
Dr. David Riesman makes use of the unusual opportunities of the 
Philadelphia General Hospital in presenting a case of progressive 
myocarditis. Dr. Henry K. Pancoast discusses in his usual con- 
servative manner the value of the roentgen rays as a diagnostic aid 
in pulmonary tuberculosis and calls attention to the similarity of 
the fibrosis of this disease to that produced by excessive dust inhala- 
tion. Angina pectoris and its allied conditions are presented by Dr. 
A. A. Stevens. A somewhat exhaustive clinic upon the cardiac 
arrhji^hmias is given by Dr. Ross V. Patterson, while Dr. John H. 
hlusser, Jr., describes an interesting case of auricular fibrillation of 
long duration. Gastric infection and ulcerative endocarditis are 
treated by Dr. jMartin Rehfuss and Dr. Judson Daland respectively. 
Dr. 0. H. Perry Pepper discusses the essentials and limitations of an 
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average diet. A chapter by Dr. Jay Frank Schamberg upon the 
causes of reaction after salvarsan should be read b^’’ all who use it or 
allied preparations. Dr. Elmer H. Funk concludes the number with 
an interesting case of osteitis deformans. T. G. M. 


AmujAiy Report of the Suhgeon-Generae of the Public Health 

Service of the United States for the Fiscal Year, 1916. 

These reports speak for themselves always and necessarily do 
not permit of detailed description. In this report the pellagra and 
plague surveys are particularly interesting, however. The problem 
of vocational diseases and industrial hygiene are considered, but 
only a beginning has been made in this work. It is interesting to 
note in tlie report of studies of child labor problems in Massacliusetts 
in relation to health that diseases and defects of a more serious 
cliaracter are less common among minor cotton-mill employees than 
in the general sdiool population of the same ages. 

The present volume contains reports on (1) scientific researcli; 
(2) foreign and insular quarantine and immigration (maritime 
quarantine); (3) domestic (interstate) quarantine; (4) sanitary 
reports and statistics; (5) marine hospitals and relief; (6) personnel 
and accounts; (7) miscellaneous. C. W. S. 


The Principles of Acidosis and Clinical Methods for its 
Study. By Andrew Watson Sellards, Associate in Harvard 
Medical School Department of Tropical Medicine. Pp. 117. 
Cambridge-Harvard University Press, 1917. 

This book is essentiallj" an analysis of the more important and 
representative articles on acidosis, and is a most excellent presenta- 
tion of the subject. Clear and succinct in detail, and with a positive- 
ness in deduction, it is very readable and leads through the bewilder- 
ing choas of the literature in a no imcertain manner so far as out 
present Imowledge permits. The places where our information is still 
incomplete are pointed out with equal detail. _ . 

Following a short historical note he reviews tlie equilibrium 
between acids and bases and tlie methods of diagnosing acidosis. 
The determination of the tolerance to sodium bicarbonate he main- 
tains is tlie most delicate test we have of acidosis, but presents fuiii 
tlie relative value of the various tests with their respective technics. 

Regarding the definition of acidosis, he deplores the confusing 
subdivisions and broadly defines the term as a depletion of the 
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Papers on the Influence of Smoke on Health. Edited by 
Oskar Klotz, M.D., and Willtaai X^harles White, M.D., 
Mellon Institute of Industrial Research and Scliool of Specific 
Industries. Bulletin No. 9, University of Pittsburgh. 

Tms^ bulletin contains the work done by the physicians and 
laboratory investigators on the staff of the smoke investigation 
committee of the Mellon Institute of Industrial Research. 

Dr. Cohoe’s paper on the “Relation of Atmospheric Smoke and 
Healtli” gives a review of the literature on the subject, with the 
Autal statistics of communities noted for their smoke. He wisely 
does not attempt any definite conclusion from a statistical study, 
but shows unmistakably the marked influence of the smoke in raising 
the deatli-rate in acute hmg diseases. 

Dr; Oskar Klotz’s paper on “Pulmonary Anthracosis” is a complete 
pathological study. The work of Doctors Holman and Haji;horn 
are valuable contributions containing results of original research. 
Dr. Holman, studjnng the bacteriology of soot, concludes that soot 
has some germicidal action, but also as it occurs in smoke, clouds, 
fogs, etc., protects microorganisms from the destructive action of the 
sunlight. Dr. HajiJiorn’s study of histological evidences is worthy 
of particular attention. He concludes that in tuberculosis an anthra- 
cotic condition may actively assist healing, in that it is an addi- 
tional stimulus to fibrosis; but in acute inflammatory conditions an 
antlwacotic condition becomes seriously detrimental because of the 
obliteration of tlie IjTnphatic spaces. 

The papers make up an exhaustive study, and any future investi- 
gation must take cognizance of this work. C. W. S. 


Index of Differential Diagnosis. By Herbert French, hl.A., 
AI.D. (O.'ton.), F.R.C.P. aond.). Second edition. Pp. 911; 
colored plates and over 300 illustrations in the text. New Tork: 
William Wood & Company, 1917. 

The purpose of this book is clearly stated in its title, and the work 
must be estimated and used in accordance with its expressed purpose. 
It is an index of differential diagnosis and nothing more. To the 
cjiicstion as to whether there is an excuse or need for such an index 
the repeated printings of the first edition and now the appearance 
of an enlarged second edition would seem to give sufficient answer. 

It is a large book and profusely illustrated with well-chosen and 
extremely well-reproduced plates, drawings and charts. 1 he inan> 
photographs are especially clear and the reproduction of colorcr 
photographs are admirable. Apparently notliing is omitted, as 
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might be suggested by a closely printed index covering almost forty 
pages, with four columns to the page. 

In a month’s use as a reference book no serious errors have been 
found, and except for the very frequent error of putting an umlaut 
over Prof. Duliring’s name on page 219 and a misprint in the page 
number in the indexing of Trichina, no typographical errors Avere 
observed. 0. H. P. P. 


Obstetrics for Nurses. By Charles B. Reed, M.D., Ob.stetri- 
cian to Wesley Memorial Hospital, Chicago. Pp. 374; 130 
illustrations. St. Louis; C. V. Mosby Company, 1917. 

This book is a practical manual of obstetrics for nurses. The 
subject is taken up in the following order: A small amount of space 
is given to anatomy and physiology, followed by normal pregnancy, 
abnormal pregnancy, labor, the care of the patient during labor 
and puerperium, operations, complications, infection, the care of the 
child, infant feeding, a list of diets, solutions and therapeutic index, 
and a glossary. The book contains good illustrations. The fetal 
circulation, which many authors fail to give, is described so clearly 
that any nm-se may understand. Dr. Reed endorses the use of 
nitrous oxide gas in the first part of the second stage of labor, but 
advises ether or cliloroform for the completion of the second stage. 
The section on the care of the child does not compare favorably with 
the rest of the book. The care of the premature infant might have 
been described more fully. The book will be found of practical 
value for those for whom it is intended. S. B. S. 


Diseases of the Skin. By Richard T, Sutton, M.D., Professor 
of Diseases of the Skin, University of Kansas, School of Medicine, 
etc. Second edition. Pp. 1021; 833 illustrations. St. Louis: 
C. V. Mosby Company, 1917. 

This volume is a large, well-made book. The revie^ver not having 
the privilege of reading the first edition has no means of comparing 
it with the later edition, but must rely entirely upon his perusal 
of the volume at hand for his comment. Unfortunately, by reason 
of his close personal contact with the Avork and works of Duliring, 
StelAA^agon, Hartzell, Van Harlingen, and Schamberg, representing 
the so-called Philadelphia school of dermatology, he is too likely 
to criticize this book unduly seA^erely. In a word, while it is large 
in size and most formidable in appearance, it may be said not to 
measure up AA^ell to these standard AA'orlcs, although it seems to haA^e 
been tlie aim of the author to do so. Pictures, and this term is used 
advisedly, sliould make up a large part of any book on dermatology, 
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but they should be good ones. Here we find the conventional ana- 
tomical diagrams, as usual, very good — ^the photomicrographs or 
the microphotographs, as the case may be, rather vague in their 
demonstrating features — and tlie colored plates of rather indifferent 
value. The pictures intended to illustrate diseases are very profuse 
in number but poor in quality, and thereby lose their instructive 
value. There is also a great abundance of references, but where an 
author is referred to, tliere is no means of knovnng just what point 
in the discussion of the disease is attributed to that particular author. 
Using authorities in that manner renders the value of the bibliog- 
raphy questionable. Here and there throughout the sections on 
treatment we note obsolete forms of prescription vTiting. Any 
formula which has petrolatum for a base, for instance, does not 
require lengthy Latin or near-Latin instructions to make an ointment 
out of the ingredients named. It looks imposing but it is unneces- 
sarJ^ The introductory material is especially well handled, that is 
to say, the anatomy and physioJogj' of the skin and the general 
etiology and pathology of skin diseases. Usually these ehapters 
in works of this character are awful “bores” and contain all the 
fables and traditions from Hali Abbas dovm. Sutton is to be con- 


gratulated on his frank denial of “diathesis” and his acceptance and 
elaboration of occupation as a factor of prime importance in 
etiology. The relation of proteid substances, toxins and antitoxins 
to the causation of skin diseases is ably handled. Grouping of the 
primary lesions as to regional distribution for diagnostic purposes 
seems unnecessary, however, even if not inaccurate. To our mind 
and eye, any of the primary lesions not only may but do occur 
everj^vhere where the skin is. UTile this seetion is rather elaborate, 
opportunity was neglected to observe the diagnostie significance of 
pustules in the palms of the hand, on tlie female breast and on the 
shaft of the penis in scabies, and the pronounced distribution of 
the lesions in the different forms of pedieulosis. Under general con- 


sideration of treatment, Sutton remarks that “purely local cutaneous 
maladies are indeed few and far between,” vith considerable empha- 
sis, as though this were the most modern tliought in this field. He 
qualifies this later by the statement that “ constitutional treatment 
is intended more for the purpose of increasing the bodily resistance 
of the patient than for any direct or specific effect it may have on 
the causative factor,” The relation between the general health and 
skin diseases is always a troublesome topic to handle, since just as 
we have the matter conclusively proved something embarrassing 
happens. We refer in passing to the everlasting enigma “ psoriasis, 
to awaken reminiscences in the reader’s mind. Looking over the 
book, as a whole, it may be said to include all tlie legends and 
mj'thology of dermatology with tlie modern frills of treatment, and 
countless illustrations of indifferent value appended. S. H. B. 
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Wound Treatment. — Donaldson and Joyce {Lancet, ii, 1917, 445) 
say that three main methods of wound treatment are in vogue, the 
antiseptic, the physiological and the surgical, namely, by excision of 
tlie wound. The last named has come into vogue because of the 
disappointing results obtained from the first two, on the score of their 
inefficiency or because of the time element. From tlie physiological 
or hjqiertonic saline metliod has evolved as an outshoot Ae salt-pack 
treatment of wounds, for which its advocates claim extraordinarily 
good results. These include the simplicity of method, the avoidance 
of daily dressings of the patient, the rapidity with which the wound 
becomes a healthy granulating surface, the absence of secondary 
hemorrhage, and the rapid general improvement of the patient. All 
this means a considerable curtailment of tlie time spent by the 
wounded man in hospital. Hitherto the good results have been attrib- 
uted in some obscure way to the presence of the salt acting more or 
less on the physiological line described by Wright, but it is felt by 
all who have written about salt-paclis that some otlier explanation is 
necessary. Donaldson and Joyce afford what they believe to be the 
true explanation of the phenomena observed, and believe that it vnll 
clear up many of the points that have hitherto been obscure. The 
key to the situation depends on two observations — one clinical and 
die other bacteriological. The former consists in the fact that cases 
which smell (and the odor is one of the most characteristic features 
of these cases) do well, while those wliich do not make no headway. 
The bacteriological observation consists in the discovery that a cer- 
tain bacillus is apparently constant in the wounds which emit the 
odor, wliile it is absent or cannot be recovered from those which do not 
smell. The bacillus is a spore-bearing anaerobe of a saprophytic 
nature and belongs to the proteelj-tic group of organisms, the group 
which includes B. tetani and B. edematous maligni. Unlike these 
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latter it appears to be non-pathogenic to the animals experimented 
on, and, -svhat is of more importance, appears to be non-patliogenic 
for man when introduced into wounds. Further, unlike the above- 
named pathogenic varieties it does not appear to set free any toxins 
injurious to the patient in the course of its action on tlie dead tissues. 
It acts, apparently, in virtue of its proteolytic powers, only on devital- 
ized tissues, and possibly on toxalbumins, and appears to possess 
no power of attacking healtliy structures. The surgical or excision 
treatment of wounds aims at removing only microscopically de\dtalized 
tissues, and in so doing inflicts a fresh liauma liable to reinfection. 
It is proposed here to substitute this, the Reading bacillus in a living 
form, and it is probably present in most of the wounds if given a chance 
to carry out its functions. These are directed toward the removal 
not only of the grossly damaged tissue, but it succeeds also in attack- 
ing the microscopically damaged structures. As a result the body 
forces are freed from the constant menace of septic poisoning, thus 
allowing them to begin the process of repair. Examples are given of 
gunshot wounds cases which have been treated in various ways previ- 
ously, but wdthout success. These, however, on being sowed later 
with living cultures of the bacillus have inunediately started to do well 
and have ended in rapid recovery. The orgam'sm is probably present 
in the large number of infected wounds, but requires more or less anae- 
robic conditions before it can come into play. It is essential that the 
wound be thoroughly well laid open in the first instance, exposing 
every pocket and sinus, so that the packing may completely fill the 
wound. 


The Handling of Early and Doubtful Cases of Cancer. — Greenough 
{Ann. Siirg., 1917, Ixvi, 385), basing his conclusions upon the answers 
to a circular letter to a large number of representative members of the 
profession, says that the opposition to the use of the exploratory inci- 
sion for the removal of tissue suspected of malignancy is very real, 
hlany surgeons believe it is never necessary or advisable; others, and 
they are the majority, believe that in certain situations it is permis- 
sible when all otlier resources of diagnosis (in wliich should be cotmted 
the benefits of consultation) have been exhausted, and even then only 
(1) when the tumor is a superficial one, or (2) when a frozen section 
can be obtained immediately and the operation completed under one 
anesthesia. Under these conditions, and under these conditions only, 
can tlie exq^loratory incision of the tumor tissue be justified as a 
reasonable surgical procedure. If exploratory removal of tissue is to be 
discountenanced, what becomes of the project of the free diagnosis of 
suspected cancer tissue? Greenough believes it assumes an impor- 
tance greater tlian ever, because it should be applied to all pathologi- 
cal tissues removed for the cure of disease. The function should be a 
State function, and tlie report should go to the patient or his friends 
as well as to tlie surgeon. It should be the final means of checking up 
the end-results of the surgical diagnosis and treatment of malignant 
disease. Only by some such drastic measures as this^ can tlie incom- 
petent surgeon be prevented from depriving the patient of his only 
hope of cure of cancer by an early operation. In general, siipcrncia 
and ulcerated lesions are the only ones in which fragments of tissue 
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may be safely removed for microscopic diagnosis. In deep tumors, 
where the exploratory incision necessarily opens up normal tissue to 
infection, ex-ploratory excision of suspected tissue is to be condemned, 
and should be avoided. Where other resources of diagnosis have been 
exlrausted, and an exploratory incision, with an immediate frozen 
section diagnosis, and immediate performance of the radical opera- 
tion’ if it prove necessary, is the least dangerous procedure for the 
patient. No suspected tissue should be excised for diagnosis, unless 
by a surgeon who is equipped to perform immediately the radical 
operation for tlie cure of cancer of the organ involved. The routine 
pathological examination of all tumor tissues removed by operation 
should be made compulsory. To this end competent laboratories for 
the free diagnosis of pathological material should be maintained as a 
function of the State. 


Posture in Cases of Abdominal Drainage. — Hill {Ann. Surg., 
1917, Ixvi, 414) says tlrat abdominal drainage with the patient in the 
prone position has been tried out at the St. Louis City Hospital so 
successfully that a number of the staff now use it as a matter of rou- 
tine. As it is now carried out the patient is placed on the abdomen 
usually for from twenty-fom to forty-eight hours, with the head of the 
bed elevated about ten to twelve inches. A pillow is placed under the 
lower part of the chest and one is placed under the head, so as to give 
the patient ample room to breathe. The principal objection to this 
position is that it is not comfortable. Their observations lead them 
to believe, however, that it is not nearly as uncomfortable as one would 
suppose. By this position are obtained the maximum effects of grav- 
ity, intra-abdominal pressure, and capillary attraction. In addition 
to this there are no spaces in the front of the abdomen to favor the 
formation of pockets, as there are in the pelvis and alongside of the 
spine. The pus is also brought against a part of the abdomen where 
bloodvessels and lymphatics are not nearly so numerous as they are in 
the pelvis. The lateral position, in which the patient has been placed 
on the right side, has been found to be very efficient. The head of the 
bed is slightly elevated, and a pillow is placed under the region of the 
liver, so as to prevent any space for accumulation of fluid in the kid- 
ney region. The patient is placed far enough over so that pus will 
drain from in front of the left kidney. In an analysis of 104 drainage 
cases operated on in tliis hospital during the last year and a half the 
tliree positions have been employed rvith sufficient frequency to warrant 
drawing some conclusion as to the relative merits of each. In a series 
of 15 cases of appendicitis of various grades of severity treated in the 
lateral position there was an absence of mortality. In another series 
of 42 cases of appendicitis treated in the abdominal position there 
Avere but rivo deaths. In the 47 cases of the same condition treated in 
die Fowler position there were five deaths. 


Ultimate Results Following Nephropexy in Cases of Symptomatic 
Nephroptosis.— Clark and Block {Ann. Surg., lx\d, 479) present a 
study of 50 cases of neplxroptosis operated on since 1900. They show 
a steady diminution in the percentage of elective cases. If one adheres 
to the rule that surgical intervention is indicated only when the kid- 
ney or the bladder gives expression to s^miptoms the ratio of cure 



604 


PROGRESS OF MEDICAL SCIENCE 


will compare favorably with that following other approved operative 
measures. They have settled upon three cardinal indications for pos- 
sible surgical intervention in movable or floating kidneys. These are 
fixed pain in the renal area, Dietl’s crisis, and marked vesical distress 
referred from the renal area. Even these symptoms, however clear, 
must be supplemented and confirmed by a rigid clinieal investigation, 
which should include a cystoscopic examination, catheterization of 
the ureter on the affected side, and, in the majority of cases, an injec- 
tion of thorium and a roentgen-ray examination to ascertain the degree 
of dilatation of the renal pelvis. An appended table of cases operated 
upon since 1910, the period during wliich they have endeavored to 
select only those of a true pathological nephroptosis, with a summary 
of sjTuptoms, vdth diagnosis, operation, and ultimate results, present 
a 70 per cent, restoration to active efficiency of the women operated 
on, a degree of restoration wliich compares favorably with many otlier 
operations generally accepted by representative surgeons. The kidney, 
particularly the right, is not a fixed organ, and even an excessive 
range of mobility is no certain index of a reflex gastric or nervous 
disability unless direct renal symptoms referable to the kidnej' are 
present. No diagnosis should rest solely upon palpation of an unduly 
movable kidney or upon a definite symptomatology unless this is con- 
firmed by a cystoscopic examination, catheterization of the ureters, and 
a pyelograph to define the point of kinking in tlie ureter and the degree 
of ilatation of the renal pelvis. In tlieir hands the Edebohls method, 
with a slight modification, has proved satisfactory as a permanent 
means of ancliorage. 


Influence of Sun’s Rays on Bone and Joint Tuberculosis. — ^Freiberg 
{Am. Jour. Orthrop. Surg., 1917, xv, 625) says from a study of 4 cases 
that from liis e.xperience ndth these 3 cases it seems inevitable to con- 
clude that exposure to the sun’s rays as here practised resulted in 
speedy improvement which can fairly be attributed to tins agency. 
The retrogression wliich ensued upon having to abandon the systemic 
use of tlie sunlight seems to emphasize tliis fact and makes it desirable 
to continue this treatment during the winter in his own emdronment. 
The results obtained seem to indicate the value of tliis method even in 
the \dcinity of large cities and at low altitudes, where, according to 
Rollier, who originated this treatment, the potency of the ultraviolet 
rays is greatly diminished by the stratum of moist and unclean air 
through which tliey must pass. It is by no means certain that the 
ultrainolet rays are the essentially active or the only active part of 
tlie sunlight in a tlierapeutic sense. In Freiberg’s experience the use 
of the quartz ultraviolet lamp, the so-called Alpine lamp, has failed to 
show that it may be considered even a fair substitute for sunlight. 
Its light, on the other hand, is quite rich in ultraviolet rays. It seen^ 
wortli while to strive to construct a form of shelter for patients w'hicui 
will protect them from unendurable cold, and especially humid winds, 
thus making possible the continuation of treatment during bright days 
of tlic whole winter season. It seems necessaiy to e.xpose tlie whole 
body in order to obtain tlie best results. Sucli shelters should tlierc- 
fore'have ns covers some material permitting tlic easy passage of the 
ultra\'iolet ni\s. An investigation in tliis direction is under way, but 
has not yet yielded any result of value. 
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35 single observations in control cases, normal and pathological. The 
authors find that the toxicity as judged clinically runs very nearly 
parallel with the rise of metabolism. In the clinically non-toxic cases 
metabolism was practically normal; in the mildly toxic there was an 
average rise in basal metabolism of 43 per cent., in the moderately 
toxic of 53 per cent., and in the very toxic an average rise of 76 per 
cent. They concluded that the rise in basal metabolism furnishes an 
accurate index of the degree of toxicity in hyperthyroidism, and that 
it amounts to a functional test of the thyroid gland. They use their 
observations on basal metabolism as criteria for judging the severity 
and course of thyrotoxicosis and the effect of various methods of treat- 
ment. The chief therapeutic agents studied by Means and Aub were 
complete rest in bed, siugery, the roentgen rays, and the effect of a few 
drugs. It was found that rest in bed usually caused a marked fall in 
the basal metabolism (from -1-81 to -1-67), which continued over a 
period of from one to three weeks when a level or plateau was reached. 
This decrease in basal metabolism was not accentuated by the adminis- 
tration of quinin hydrobromide, veronal, paraldehyde, or triple bro- 
mides. The effect of the roentgen rays was r^ariable; 6 patients received 
no treatment except the roentgen rays, and continued at their normal 
occupations; 2 showed no improvement; 2 were markedly benefited, 
and 2 showed slight improvement; 10 patients had complete rest in bed 
in addition to the irradiation; 6 of these showed either no improvement 
or else no more improvement than might be explained on the basis of 
rest; 2 others showed a moderate improvement. The roentgen ray 
proved most effective in reducing basal metabolism in the mild cases, 
least effective in the very severe cases. The effect of surgery was 
studied in 20 cases. In 12 cases observed just before and shortly after 
partial thyroidectomy, a striking fall in basal metabolism and toxicity 
occurred in every one. Some of the patients had had complete rest in 
bed and had reached the plateau before operation. In 6 of these the 
basal metabolism subsequently rose again. The effect of ligation of 
tlie thjToid arteries (2 cases) seemed to be a decrease in basal metab- 
olism. The results of these observations suggest the following treat- 
ment of exophthalmic goitre: (a) Complete rest in bed plus irradiation 
should be continued until metabolism reaches a level. (6) If rest and 
the roentgen rays fail to restore metabolism to witliin 20 per cent, of 
the normal it is proper to resort to surgery unless there is some definite 
contra-indication; among contra-indications a rising metabolism, despite 
complete rest, seems to be very important, (c) Following operation, 
if metabolism again increases further active treatment should be 
carried out. Patients should be kept under observation for a long 
time — years rather than months. 

A Method of Treatment of Mercuric Chloride Poisoning. — Weiss 
(Jour. Am. Med. Assn., 1917, Ixviii, 1618) reports a series of 28 cases 
widi only one fatality. The treatment is based on the Fischer theop' 
of nephritis. In reality the treatment is a modification of that recently 
offered by Lambert and Patterson. Weiss gives alkali, hypertonic 
salts by mouth, rectum, and intravenously. By mouth he us« 
“Imperial Drink,” made up as follows: potassium bicarbonate, 60 
grains; sodium citrate, 30 grains; sugar, 00 grains; lemon or orange 
juice to taste to 8 ounces of water. The salts are added just before tlie 



THERAPEirriCS 


607 


drink is used. Intravenously, Fischer’s solution is injected. The 
treatment begins when the patient arrives at the hospital, which is 
usually within a few hours after the mercury is taken. The storaaeh 
is washed with 1 quart of milk and the whites of 3 eggs, followed by 
water. Before the tube is removed 3 ounces of magnesium sulphate 
dissolved in 6 ounces of water is introduced into the stomach. A soap- 
suds enema is then given. The enema and the saline cathartic open 
the gastro-intestinal traet and so aid in the elimination of the mercury. 
If the patient failed to vomit immediately after taking the poison, or 
if he did not receive medical attention within three hours of swallowing 
the mercury, an intravenous injection of Fischer’s solution is given at 
once; 1500 c.c. may be injected if there be no cardiac involvement. 
The patient receives 6 to 8 glasses of “Imperial Drink” a day and “is 
given large quantities of water by mouth.” He is allowed a liberal 
diet — almost anything except an excess of protein food. The analysis 
of the urine is used as the control of the treatment. Large quantities 
of urine are voided because of the large fluid intake. The urine should 
be kept alkaline to methyl red, for Fischer has shown that if the urine 
of a nephritic patient cannot be made alkaline to methyl red the patient’s 
condition is dangerous. The almost universal albuminuria clears up 
more or less rapidly when sufficient alkali is introduced into tlie body 
to counteract the abnormal amount of acids produced. If the amount 
of urine voided is close to normal and becomes alkaline on the medica- 
tion by mouth within the first twelve to tvventy-four hours the intra- 
venous injection of Fischer’s solution may be omitted. If the patient’s 
urine continues acid to methyl red, intravenous injection must be given 
without delay and repeated if necessary. Usually the urine becomes 
alkaline after three or four days. The patients are kept under treat- 
ment until the urine has been constantly alkaline from ten to twelve 
days and are then discharged. In only 1 patient was there any com- 
plication — a severe necrosis of the mucous membrane of the cheek 
and severe intestinal hemorrhage. 


Treatment of Chronic Protozoic Enterocolitis as Encountered in 
the Northern United States. — Smithies {Med. and Sttrg., 1917, i, 460) 
points out that chronic enterocolitis associated with protozoa in the 
stools is more frequent in the temperate zones than is generally appre- 
ciated. In an analysis of 1000 stools examined in the Gastro-entero- 
logical Laboratory at the Augustana Hospital, \aable protozoa were 
found in the dejecta of 93 patients. These patients came mainly from 
the northern half of the Central States. The source of infection was 
probably water, garden-truck, or fruits contaminated directly or indi- 
rectly by protozoa carriers Avho had at some time lived in the tropics. 
Chronic enterocolitis associated with protozoa must be recognized as 
a clinical entity even though its course in the temperate zones is not so 
severe and dramatic as in the tropics. Thus in the 93 cases studied by 
Sniithies, gastric achylia was present in 43 per cent., subnormal acidity 
in 36 per cent., and normal or increased acidity in 21 per cent. In 70 
per cent, of the cases the stools showed reduced trjt'ptic digestion and 
in 29 per cent, there was deficient amylolytic ferment. Anemia sug- 
gesting the pernicious type was present in 20 per cent, and severe 
secondary anemia in 67 per cent, of the cases. In 74 per cent, of the cases 
tliere was an eosinophilia of 30 per cent, or more. The tj^pe of infect- 
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ing organism must be determined before successful treatment can be 
instituted and the daily microscopic examination of the stools forms 
the only control of therapeutic management. In Smithies’s series of 
93 patients 46 had multiple infection. Treatment consisted in (o) 
measures for freeing the alimentary tract from protozoa; (6) manage- 
ment of dyspepsia and malnourishment associated -with enterocolitis. 
Measures for freeing the alimentary tract from protozoa: The patients 
were put on a liquid diet for two days and given each morning a glass 
of citrate of magnesia solution. The specific medication depends on 
the tjq)e of infecting organism. In entameba cases the patient is put 
to bed on liquid diet. To lessen the colic, hot pads moistened in boracic- 
alcohol solution are applied to the abdomen. For two days the patient 
receives per ora 10 grains of aluminum salicylate of ipecac and f grain 
of emetin hydrochloride hypodermically every four hours. If the stools 
show fewer parasites the doses of ipecac and emetin are reduced by 
one-thifd, and this is continued for another two-day period. If the 
parasites are still abundant no reduction is made, but usually by the 
end of the first week the patient receives emetin | grain twice a day 
and 10 grains of ipecac four times a day. The diet should be liquid or 
soft. In addition the colon is irrigated with 4 quarts of hot normal 
salt solution or a solution of quinin (1 to 3000) and thymol (1 to 5000) 
in normal salt solution morning and night. On the sixth day the patient 
is put on a fat-free diet for twenty-four hours. On the evening of the 
seventh day, 30 grains of thymol in honey are given at 8 p.m. and again 
at 10 P.M. Early next morning he receives 2 ounces of Epsom salts 
and throughout the morning frequent drinks of black coffee, fat-free 
broth, or malted milk. During the second week the emetin, ipecac, 
and bowel irrigations are continued, and on the evening of the tenth 
day two doses of thjonol (15 grains each) are given. By this time the 
stools are usuallj' free from parasites and the diet may be increased 
gradually, provided it is low in protein and not bulky. If the parasites 
persist at the end of two weeks the colon is irrigated with hot normal 
saline and from 500 to 1000 c.c. of filtered commercial kerosene are 
given per rectum and retained for at least an hour. If the external 
parts are coated with carbolated vaseline no harmful effects follo^y. 
When flagellate protozoa are the infecting organisms the treatment is 
much the same as for the entameba, except that no ipecac and emetm 
are given; instead, evening doses of calomel (5 to 15 grains) are used, 
followed by 2 ounces of Epsom salts next day. The calomel is repeated 
about everj' five days according to the indications furnished by the 
stool examinations. The management of dj’spepsia and malnoiuish- 
ment associated with enterocolitis is treated as follows: When the 
stools are free from protozoa the enterocolitis is treated by large doses 
(30 grains) of bismuth subnitrate five times a day. Emetin and ipewic 
should be continued for at least six weeks and the bowel irrigations for 
three. The general condition of the patient is improved by the use o 
iron for the anemia, HCl for the subacidity, etc. The diet consists of 
cereals, rare meats, simple puddings, milk, and well-washed nnd cooke^ 
vegetables. After-treatment; Smithies believes that the protozoa 
may lurk in the gall-bladder and the appendix for years, and uniras 
these arc removed the patient may become a carrier or be subject to 
frequent reinfection. When these organs are not removed the stoo s 
should be examined at least three times a year. 
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The Condition of the Reflexes in Poliomyelitis. — Regan {Am. 
Jour. Bis. Children, November, 1917, xiv. No. 5) states that in polio- 
myelitis the most common symptom is an alteration in the reflexes 
accompanying or following a short febrile period. The patellar reflex 
is the most commonly affected, owng to the frequent involvement of 
that region of the spinal cord wliich innervates the quadriceps exten- 
sor group of muscles. It was altered in 81 per cent, of 818 cases. Hyper- 
activity of the knee-jerks is usually, if not invariably, the first change 
to occur in the preparalytic stages. It may be so marked that the 
slightest tap vdth the percussion hammer vail elicit a response which 
will cause the foot to move through the arc of a circle of from 30 to 60 
degrees. The reflex, as a rule, becomes diminished and finally absent 
as paralysis supervenes, but it may persist exaggerated in cases in wMch 
the paralytic involvement is slight and in winch the lower extremities 
are not concerned to any marked extent, as well as in cases that are of 
the spastic variety. It may also be met vdth when the paralysis is 
limited to the upper half of the body. In rare cases there may be 
encountered an absence of knee-jerks on the paralyzed side and an 
exaggeration on the opposite and healthy side. Hyperactivity of the 
patellar reflex is most frequent in the meningitic and ataxic cases and 
in the combined type of the disease in which the meningitic symptoms 
were prominent. Absent or normal response is the rule in purely 
bulbar cases except in the very early stages. An exaggerated reflex 
is sometimes seen in atrophied or obviously paralyzed leg. Not infre- 
quently the knee-jerks are found hyperactive in convalescence when 
every other symptom of the disease has disappeared, no doubt indica- 
tive of the stage of improvement, and just preceding the return to 
normal. A diminished patellar reflex usually precedes its disappearr 
ance with the advent of paralysis. It may, however, persist during 
the entire course of the acute stage in cases with slight paralysis, espe- 
cially of the meningitic and ataxic types. During the stage of improve- 
ment it is, as a rule, the first change noticed. A sluggish patellar reflex 
is rather unusual except in the meningeal forms of tlie disease. Very 
rarely sluggish but hj-peractive reflexes are encountered. Absence of 
the knee-jerks is the most common alteration, and it is most frequently 
encountered in the myelitic and bulbar types of the malady. This 
symptom may be the only demonstrable objective sign of the disease. 
The patellar reflex may remain normal throughout the entire paralytic 
phase of the disease, especially in bulbar and ataxic cases. It is also 
commop in myelitic cases when the paralysis is limited to the upper 
extremities and trunk. It is scarcely ever encountered when the hydro- 
cephalus is at all marked. The plantar reflexes are exaggerated in the 
preparalytic stage. The hyperactixdty is of a peculiar tjpe and is accom- 
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panied a response which comprises not only a movement of the foot 
but also of the entire leg. The reflex was altered in only 41 per cent, 
of 643 cases during the paralji;ic stage. An exaggerated response may 
persist into tbe paralytic stage, more especially in the meningitic and 
ataxic classes of cases. A diminished reaction was found most com- 
mon in the ataxic, the myelitic, and the myelitic meningitic forms of 
the disease. The reflex was absent most frequently in the purely bul- 
bar and in the bulbar myelitic types. A normal reaction was encoun- 
tered most often in the ataxic, bulbar myelitic, and bulbar meningitic 
forms. of tlie malady. Often the first sign of improvement in cases with 
the marked paratytic involvement is the gradual reappearance of the 
reflex. There is to be noted two types of response to the movements 
employed in testing for Kemig’s sign, the true reaction and the other, 
the “pseudo-reaction” or false reaction. The true reaction is only 
occasionally met vdth, and is limited to those forms of the disease in 
which the meningitic sjmiptoms are extremely prominent. The pseudo- 
reaction is common in all cases exhibiting a moderate or severe degree 
of poljmeuritis, and is associated unth the voluntary resistance to the 
extension of the leg on the thigh, owing to the pain thereby produced. 
It is a sign analogous to Lasigne’s sign in sciatica. The Babinski 
phenomenon is relatively rare in poliomyelitis, but it occasionally occurs 
in the meningitic form of the disease. Its presence in a case in which 
the diagnosis was doubtful would always be decidedly in favor of 
tuberculosis, and, to a less extent, cerebrospinal meningitis. A true 
ankle-clonus is likevdse very rare in contradistinction to other forms 
of meningitis. The reaction may be simulated in cases in which the 
poljTxeuritis is marked, ondng to the severe pain caused by the move- 
ments employed. The pupillary reflex is but little altered. It niay 
be slightly sluggish in cases until marked hydrocephalus and during 
the very early stage; but a reaction is almost always present except 
in the moribund stage. lATien paralysis is limited to one leg only ’’the 
knee-jerks on the healthy side are more often present than absent. 
Wlien the upper extremities are alone involved the patellar reflexes 
are more often present than absent. In a small percentage of cases 
of facial nerve paralysis the knee-jerks may be lost. 

- Infantile Scurvy: A Study of its Pathogenesis. — Hess (Am. Jour. 
Dis. Children, November, 1917, xiv, No. 5) says one of the several 
factors in the pathogenesis of infantile scurvy is faulty diet. In ins 
studies pasteurized milk was found to be a contributing cause if it 
was not fresh; that is, if given twenty-four to forty-eight hours after 
pasteurization. From this point of xnew milk pasteurized in the city 
was preferable to that pasteurized at the creamery, which reaches the 
consumer much longer after the heating process. Aging seemed to play 
a greater role in the production of scur\'y than heating, whether the 
milk was pasteurized or raised to the boiling-point. It was found 
that even raw milk on apng lost its antiscorbutic properties. Infantile 
scurvy is not a simple dietan.' disease. The diet is at fault in allow- 
ing the intestinal bacteria to elaborate toxins. The toxin is not alwaj’S 
the same, and perhaps it would be better not to re^rd tliis condition 
as a clinical entity. Scurvy is an intestinal intoxication or auto-intoxi- 
c.ation, due to the overgrowth of harmful bacteria in the intestines. 
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It is the product of an unbalanced flora which is no longer controlled 
by the proper dietary. Oliguria is a common symptom. The naild 
therapeutic effect of citric acid may be attributed to its diuretic proper- 
ties. Orange-juice was found to bring about marked dimesis. One 
of the strilring and important symptoms of scurvy is a susceptibility 
to infection, such as furunculosis, nasal diphtheria, '‘grippe,” etc. 
Some hemorrhages are due to this secondary infection, and are to be 
regarded not as scorbutic but rather as focal complications. Other 
hemorrhages are truly scorbutic. Scmvy is essentially a disorder 
characterized by malnutrition and not by hemorrhages, taking montlis 
to develop, and from a clinical point of view frequently latent or sub- 
acute. Scurvy occurring in epidemics is described. This results when 
latent scurvy exists among a number of infants, and is associated with 
an infectious disease such as “grippe.” 


The Significance of Certain Dental Stigmata of Congenital Syphilis. 
— ^Wall {Arch. Pcdiat, October, 1917, xxxiv, No. 10) states that 
stigmata of inlierited syphilis is evidenced by abnormalities of the 
permanent teeth. The virus of syphilis affecting the fetus or infant 
in the early months of life finds a habitat sufficiently pliable to afford 
a fertile field for destructive tissue change and for an equally deleterious 
inhibitory effect upon the tender formative structure within the aveolar 
processes. If the luetic poison has been in the ascendancy during cer- 
tain stages of the development of tlie permanent teeth, especially that 
of dentification, the child mil in later years show certain changes, such 
as were first brought to light by Hutclunson. This lesion of the central 
incisors bears his name. Other teeth as well show the stigmata of 
inlrerited syplnlis, and there are other teeth which show characteristic 
lesions. The first permanent molar or sixth year molar presents 
typical deviation from the normal if the patient shows dental stigmata 
at all. The three dental lesions seen are Hutchinson’s teeth, cuspal 
erosion of tlie first permanent molar, and dystrophies of the permanent 
teeth. The skth year molar is the only permanent tooth to dentinify 
during intra-uterine life. Tliis occurs about the fiftli to sixth month. 
The changes in this tooth are characteristic. There is an erosion of the 
grinding surface. It is irregular in form. The surface of the tooth is 
pitted, excavated and discolored. Often a pulpy mass of a dirty yellow 
color occupies most of the surface of the crown. It is sometimes called 
“ tlie honey-combed molar of hereditary syphilis.” 


The Eelation of the Eeaction of the Urine to the Diet in Infants 
and Children.— Torres {Am. Jour. Dis. Children, November, 1917, 
xiv. No. 5). In changing tlie reaction of the urine in children the 
difficulties are diminished when a suitable diet is prescribed. By 
diminisliing the amount of protein to 2 grams and sometimes to 3 
grams per kilo the urine will often be rendered alkaline without using 
a drug. In cases in which the protein reaches the longest physiological 
limit without rendering the lu-ine alkaline the acidity may be dimin- 
ished by adding vegetables to the diet. In older cliildren in whom 
tine food is more varied, much can be done by regulating the diet. 
The urine of carnivora is acid and that of herbivora is alkaline. The 
acidity in the carnivorous animals depends on the products of protein 
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metabolism. In cases in which vegetables are used to turn the mine 
alhalme, vegetables must be used in which the amount of protein is 
smaller in proportion to the salts, like fruits, rice, wheat and the like, 
rather than those in which a large amount of protein is present, such 
as peas, beans and the like. Vegetables which contain purins like 
coffee, tea and cocoa may increase the acidity, because they may 
produce mic acid. In cases of infection, especially of the urinary tract, 
and in cases of starvation, the urine tends to become more acid than in 
other conditions; therefore it is more difficult to render it alkaline. 
When drugs are used without the proper diet, the dose necessary to 
make the urine alkaline is much larger than is usual. The action of 
the drugs is verj"^ fleeting, and should be watched and given in larger 
and more frequent doses as necessary. 


OBSTETRICS 


UNDER THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D., 

PROFESSOR OP OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 


The Lower Uterine Segment. — In a discussion before the Royal 
Academy of Medicine in Ireland, Tw'EEDy (Jour. Obst. and Gynec. 
Brit. Emp., June-August, 1915) stated that there is now sufficient 
data to clear up the mystery of the anatomy of this part of tlie ivomb 
and the endoperitoneal tissue is the true boundary between the cervix 
and body, and constitutes the tendinous extremities of the uterine 
fibers. Until this tissue has been made inert hy rupture or by opening 
of tlie internal os, no direct pressure can be brought to bear on the 
cervix. In fact, dilatation of the internal os is an early phenomenon 
in pregnancy whicli permits the ovum to pass through and press directly 
on tlie ceridx. A continuous pressure causes a rapid hypertrophy m 
tlie cervix which does not stretdi but grows. 


Intestinal Hemorrhage in the Newborn, — Crawford (Jour. Obst. 
and Gynec. Brit. Emp., June-August, 1915) describes 2^ cases of 
intestinal hemorrhage in female infants, the bleeding appearing thirty- 
six and fifty-two hours after birth. The labors had been normal. lu 
tlie first case horse serum was given subcutaneously' in tlirce doses of 
2 C.C., and with each a small dose of adrenalin. This infant died on 
the fifth day' and a duodenal ulcer was found very near tlie pylorus. 
The second case w'as treated b.v antidiphtlieric serum, two doses of 
5 c.c. each, follow'ed by recovery'. Breast-feeding was resumed w'ithout 
difficulty' on the fifth day'. The only symptom in both casca was free 
hemorrhage from the rectum and vomiting was absent. In discussion a 
case was described of an infant tliree day's old that died three hours 
after having nose-bleeding. 
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enlarged thyroids, and stated that there had probably been a prema- 
ture rupture of the membranes and hemorrhage before she entered 
the hospital. Two hours after her delivery the patient had a severe 
chill, the temperature rising to 105° F. At three o’clock the next 
morning she had another chill, temperature rising to 104° P., after 
which it gradually declined to normal during the next twenty-four 
hours. The blood showed a pure growth of Staphylococcus ameus. 
The leukocytes were 11,200. On the seventh day after delivery the 
blood was negative but lochial discharge showed many colonies of 
Staphylococcus aureus. The patient had tenderness over the entire 
tibial muscles which appeared to be neuritis of a mild type. The lochia 
was not foul and the patient felt well during her illness. 


Dermoid Cyst of the Ovary with Twisted Pedicle and Acute Appen- 
dicitis Complicating Pregnancy. — ^D oyle {Am. Jour. Ohst., November, 
1916) reports tlie case of a primipara who had had abdominal pain at 
various periods of her life before marriage. Menstruation had ceased 
about four and a half months previously. The patient then had an 
attack of sharp, sudden pain in the right lower abdomen with vomiting 
and prostration. This lasted three days. One week later the pain again 
appeared on the right side and was more severe. To the right of 
McBumey’s point and lower there was a mass of considerable size, 
very tender and painful. Vaginal examination was unsatisfactory. 
At operation an ovarian tumor was found, with two twists in its pedicle, 
and behind it an acutely inflamed appendix, adherent to the posterior 
wall of the pelvis. Bolii tumor and appendix were removed, the patient 
making an uninterrupted recovery. Pregnancy was not disturbed, and 
the patient ultimately gave birth to a healthy, normal child. The tumor 
was a dermoid filled ■ndtli sebaceous material, and contained six teeth 
and some hair. 


Myomectomy in Pregnancy. — Alfieri {Anal, di Ostdr, No. 8, 
1916) reviews the literature of the subject and believes tliat in per- 
forming myomectomy during pregnancy the operator must be sure that 
the substance of tlie uterus is not essentially damaged and that the 
uterus is left in such a condition as to safely perform the fimction of 
parturition. While it is desirable to practice conservatism, this must 
not be carried to the extent of retaining a tumor whose presence might 
seriously complicate labor. 


Management of Tumors Complicating Pregnancy, Labor and the 
Puerperal State. — Beach {Am. Jour. Obst., June, 1916) believes that 
it is of tile .utmost importance that the presence of ovarian tumor 
complicating pregnancy be early diagnosticated. The smaller the tumor 
the more apt it is to have torsion of the pedicle followed by gangrene. 
The occurrence of some acute intra-abdominal calamity during preg- 
nancy should always suggest the possibility of a small ovarian turner 
which has undergone torsion. Rupture and suppuration of such tumors 
may occur. As regards treatment, statistics abundantly show tliat 
operation is far safer than the expectant method. Wlicn tumors are 
discovered during tlie first half of pregnancy, unquestionably the safest 
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method of treatment is removal. The abdominal operation is far safer 
than the vaginal. When ovarian tumors are discovered during the 
second half of pregnancy, if the patient is at term, Cesarean section 
should precede or follow removal of the tumor. The vTiter describes 
the case of a girl, aged eighteen years, in her second labor, in whom it 
was thought there was an ovarian cyst beliind the uterus complicating 
labor. The child was living and uterus showing high retraction ring. An 
attempt to replace the tumor under anesthesia failed. Upon opening 
the abdomen the lower segment was greatly thinned and the pedicle 
of a right-sided ovarian tumor passed dorvn posteriorly behind the head 
into the pelvis. The tumor could be felt along the side of the head. 
An attempt was made to draw the tumor out of the pelvis wliile an 
assistant pushed the head up from below. This was unsuccessful and 
the pedicle of the tumor began to tear. With considerable difficulty 
a trocar was inserted into the tumor and a small quantity of mucilagin- 
ous substance was discharged. The operator then made traction on the 
head upward by the hand in the abdomen while an assistant made 
pressure on the tumor from below. This was successful. The head was 
then pressed down and delivered by forceps from below, followed by 
removal of the tumor through the abdomen. The placenta was 
expressed by the hand within the abdomen and the abdomen closed. 
Both mother and child made a good recovery. In cases of ovarian tumor 
complicating pregnancy and labor in which the tumor is adherent, 
infected or broad ligament tumor or when there is any grade of pelvic 
contraction, Cesarean section is the operation of choice. The tumor is 
dealt with after the removal of the child. In infected cases which 
develop late in labor, abdominal section should be at once performed. 
In cases in which the presence of the tumor is first discovered during the 
puerperal period, operation still remains the safest method of procedure. 


Induction of Labor in Normal Pelvis at Term. — Reed {Surg., Gynec., 
and Obst., March, 1916) argues that because the physiological duration 
of human pregnancy is not exactly known, and the factors that deter- 
mine the onset of labor are exceedingly obscure, that one should not 
allow the mother to delay in pregnancy after full term has been reached. 
The dangers of prolonged pregnancy are overgrowth of the child, injury 
to mother and child, with chance of death of the fetus and considerable 
risk for the mother. He takes the length of the fetus as normally 50 cm. 
and the weight between 5 and 8 pounds. He measures the length of the 
child in niero, using a pelvimeter from the upper border of the sjunphysis 
to the breech of the child. This measurement is doubled and 2 cm. 
subtracted for the tliickness of the abdominal wall. The result of this 
calculation should give the length of the cliild. In liis cases this measure- 
ment had rarely varied more than 2 cm. from the actual length of the 
child obtained at birth. Muller’s method of crowding the head into the 
pelvis may also be used to ascertain the comparative size of the pelvis 
and fetus. These measurements are also correct by a careful computa- 
tion of the length of pregnancy taken from the menstrual history. The 
mduction of labor is brought about after antiseptic precautions by 
introducing a Voorhees bag \vithout rupture of the membranes. The 
bag is introduced and moderately distended, and if pains do not start 
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witHn a hour then a weight of 1 or 2 pounds is attached by a tape to the 
protruding tape and passed over the foot of the bed. Usually in from 
five minutes to half an hour contractions begin and generally go on to 
spontaneous expulsion. Two objections are against tliis procedure: 
One, the possibility of infection, second, the fact that a mistake in 
calculation may be made and the child delivered before it is thoroughly 
viable. Again, the dilating bag may break; 100 consecutive cases 
were treated in this way, 35 primiparse and 65 multiparse. The average 
duration of labor wsis seven hours and forty-five minutes; the shortest 
labor fifty-five minutes; the longest thirty hours. During, or shortly 
after, the insertion the bag broke six times and was reinserted three 
times. The average time for the expulsion of the bag was three hours 
and t^\mnty minutes. The membranes were ruptured by the introduction 
of the bag twice. There were two maternal deaths: 1 from placenta 
previa with myocarditis and 1 from pneumonia eight days after labor. 
The average weight of the child was 7 pounds 7 ounces; the smallest 
5 pounds; the heaviest 10 pounds 5 ounces. Seven children died. 
There were 3 cases of version and extraction; 17 cases of laceration of 
the perineum; forceps was used in 23 cases. In 7 patients there was 
postpartum rise of temperature. In but 1 case, however, was there 
tenderness over or beside the uterus or foul discharge or subinvolution. 
In only 1 case was it necessary to use tire catheter after delivery. 
While this proposition seems attractive it carmot be endorsed by 
conservative obstetricians. The dilating bag often causes severe 
suffering, while the risk to the mother and child are greater than in 
spontaneous labor. This procedure disregards the natural preparation 
of the child for labor by its descent into the pelvic carity. A much 
better criterion than the attempted measurement of the child in uiCTO 
consists in watclung the development of pregnancy, and, in primiparte, 
studying the descent of the child’s head into the pelvic cavity. When 
the patient comes to term, and this does not occur, there is some 
abnormality which may require the bringing on of labor. In multipara; 
it is best to calculate, as accurately as possible, the period of pregnancy, 
and the former experience of the patient is always available for tlie 
guidance of the physician. 


Cesarean Section for Placenta Previa. — ^K eonig {Dcvtsch.^ mcd. 
Wchnschr., 1916, 1178, xlii), reasoning on the accepted clinical principle 
that not only tlie mother but the child must be saved, believes that 
version and the use of the dilating bag cannot be considered satisfactory 
in placenta previa. Both are exceedingly dangerous to mother and 
diild. IWicn the o\’um is of low attachment tire wall of tlie lower seg- 
ment is infiltrated with fetal cells which sometimes cause rupture. 
The stretched condition of tliis portion of the uterus renders such 
operations as vaginal Cesarean section, version or dilatation, ivith 
instnimcnts or a bag, very undesirable. When a patient with placenta 
preria has fever and has been tamponed on account of severe hemor- 
rhage it may be difficult to determine just which method of Cesarean 
section should be chosen. Section through the body of the uterus is 
contra-indicated if the os is larger than a silver dollar. 
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Movements o£ Tissues in Culture Media. — Loeb and Fleisher 
(Jour. Med. Res., 1917, xxxvii, 75) give a resumg of their previous work 
and include some new experiments in this significant problem, which, 
being merely in its infancy, permits of but provisional conclusions. 
The authors consider tlnee factors of importance in determining the 
movement of tissue cells which are brought in contact with culture 
media: (1) a factor recognizable for the initial sending out of pseudo- 
podia, the primary desequilibrizing factor; (2) the contact with solid 
lio^es which strongly influence the direction in wliich the cells move; 
(3) a' centrifugal force driving the cells into the coagulum and away 
from the tissues. In other words, an innate centrifugal tendency and 
an outside factor, the stimulating action of contact with a solid body. 
Tliis mode of reaction they have called sterotropism, which is based 
on surface changes occurring in cells under tlie influence of variations 
in the surrounding medium. Such modifications in the cell surface 
lead to a viscid condition of the ectoplasm, causing it to stick to solid 
bodies, thus causing the initial desequilibrization as well as the move- 
ments in contact with foreign bodies, such as threads. It may be 
expected that the stimulus calling forth the sending out of pseudopodia 
affects especially that side of the cells which adjoins the coagulum (of 
blood plasma) while the other side adjoining the tissue is less affected. 
This condition itself would tend to lead to a movement in the direction 
of the coagulum. As to tlie centrifugal movement of cells away from 
their tissue base into the coagulum it is probable that the principal 
factor is the negative chematropic influence which living cells exert 
upon one another together with the positive attraction for the cells, 
exerted by certain constituents of a clot or necrotic materials, and also 
the mechanical factors as of contact and the polarized change in the 
environment of the cells. The presence of dead tissue is - the factor 
that directly or indirectly determines the direction of movements of 
various kinds of cells, but this stimulus is absent under ordinary condi- 
tions in the body. Connective-tissue cells, and to a less extent differen- 
tiated epitlielial cells and carcinoma, move actively in a coagulum in 
vitro, but not in the normal organism. Epithelial cells from the guinea- 
pig in a culture medium of coagulated blood serum were seen to grow 
and to divide mitoticallyvdthout any association with connective tissue, 
behaving essentially like ameba and moving less freely than connective- 
tissue cells. The growth of tlie latter, on account of their importance 
in the formation of scar tissue, is of special interest. There are many 
factors which influence their growth into the coagulum. For this work 
tlie authors used pieces of rabbit kidney into which incisions had been 
made five to eleven days previous to the experiment in order to increase 
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the number of fibroblasts. The degree of contact between coagulum 
and tissue is of importance, since the fibroblasts do not grow across a 
space such as may be formed by the action of fibrolysins. The ingrowth 
of cells is more rapid if the fibers of the coagulum are parallel to those 
of the tissue, and the degree of hardness and the character of the surface 
of the coagulum are of significance; the immigration is the more difficult 
the denser the coagulum and the smoother its surface. The fibroblasts 
travel by sending out pseudopodia along the lines of the fibrils of the 
coagulum. The authors noticed among the fibroblasts certain ones 
which seemed to have a phagocytic function. As to the movement of ^ 
other tissue cells in the coagulum, that of kidney tubule cells and of 
mouse carcinoma cells is slight. In most of these experiments grovdh 
was at its height three days after placing the tissues into the culture 
media; after seven days all the cells in coagulum and media were 
necrotic. 


The Incidence of Bovine Infection of Tuberculosis in Man. — Care- 
ful analyses of the infecting microorganism in tuberculosis of man are 
relatively few. We have gradually had it impressed upon us that the 
tubercle bacillus present in various tissue lesions was not always of the 
same kind. The attitude of Koch, in 1901, gave the impression that 
we need look for only one type of bacillus, the human, in studying the 
nature of the infective microorganism in pulmonary lesions. Newer 
metliods of technic have given us an opportunity of studying the tubercle 
bacillus witli greater ease, and have also opened the way for distin- 
guishing the various types of these organisms and demonstrating their 
presence in human lesions. With these newer methods at hand, Wang 
(Jour. Path, and Bad., 1917, xxi, 131) has isolated tubercle bacilli 
from a variety of sources. The organisms were then studied and tested 
to determine the type. Of 123 strains of tubercle bacilli obtained from 
88 cases of tuberculosis in man, all conformed with the regular human 
or bo\'ine tj-pe. Bovine bacilli were isolated 7 times in an e.xamination 
of sixty-eight adults and the same microorganism was obtained 11 
times from twenty children. These bo\une bacilli were found in tlie 
sputum, Ijmph glands, abdomen, and meninges. The high percentage 
(55) of bo\nne infection in children under sixteen is striking. The author 
believed that the distribution of lesions as found at autopsy indicated 
the intestinal route of infection in 50 per cent, of the children, while in 
adults it fell to 13 per cent. In studjung other analyses of the incidence 
of bo\'’ine infection in Edinburgh the author finds that in a total of 281 
cases in wliich the tj^ie of tubercle bacillus was determined, J8 per 
cent, in children under five, 70 per cent, in cliildren from five to sixteen, 
and 7.8 per cent, in adults over sixteen were of bovine tj’pe. The 
author was also able to show tlirt tuberculous process^ which had 
undergone calcareous change still retained some of tlie original infection. 

Spirocheta Morsus Muris the Cause o£ Rat-bite^ Fever. 
interest has recently been shown in studies upon rat-bite fever. In all 
there lia%'e been over SO cases of Imman infection reported in the litera- 
ture. The disease in man has definite clinical manifestations, among 
whicli the periodic recurrence of tlie fever, swelling of lymph glands 
and the appearance of a skin rash are tlie most important. There is 
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usually an incubation period of from ten to twenty-two days. Schott-? 
rniiller reported the finding of a streptothrix in the enlarged lymph 
glands of a patientj and this was subsequently confirmed by Blake, who 
was able to cultivate the microorganism.^ Shortly following this, 
Tunnicliff reported upon the finding of a similar streptotlirix in the 
lungs of rats suffering from clironic bronchopneumonia. Her findings 
suggested that the rat was subject to spontaneous infection by this 
microorganism, and that during the infectious stage was capable of 
transferring infections to man. Shortly following the report by Blake, 
a brief report from Japan claimed the finding of a spirochete in the 
blood and tissues of 2 patients with rat-bite fever. These same authors, 
Futaki, Takaki, Taniguchi and Osumi {Jour. Exper. Med., 1917, xxy, 
33) bring further evidence of the specific nature of a spirochete for this 
disease. They have had the opportunity of studying 5 more cases, in 
each of which the spirochete has been demonstrated and in 2 the 
microorganism was found in the circulating blood. The authors 
clearly point out that the disease under discussion is one having clinical 
manifestations as detailed above. It is pointed out that the rat may 
serve as a carrier for a variety of microorganisms pathogenic to man, 
and tliat the various infections may be transmitted through bites. The 
spirochete which they have found is larger than the Spirocheta pallida, 
and, furthermore, possesses a flagellum. With difficulty the micro- 
organism is demonstrated directly in the lesions of man, but is more 
easily shown when infected tissues are inoculated into mice. Mice, 
rats, guinea-pigs and monkeys may all be infected. In the monkey a 
disease may be induced having some of the manifestations observed 
in the human cases. The spirochete has been successfully cultivated. 
Associated with this work, Issiwaua, Ohtawaha and Tamura {Jour. 
Exper. Med., 1917, xxv, 45) carried on a series of animal experiments. 
Eighty rats were caught and were made to. bite guinea-pigs. Of this 
number, 10 produced experimental rat-bite fever in the exposed animals. 
They have been unable to detect the spirochete in the mouth of the 
infected rats. The clinical course of the disease in the guinea-pig 
resembled that in man, though the progress of the fever was not as 
regular. The disease could be propagated to new animals by the 
inoculation of blood or tissue emulsions obtained from the originally 
infected guinea-pigs. Upon infecting rats or mice, the spirochete could 
be demonstrated in the peripheral blood. These authors are not as 
yet convinced that the spirochete winch they have demonstrated is 
identical with that isolated by Futaki and his co-workers. The 
spirochetes of Ishiwara is short and appears to possess a flagellum at 
each end. The spirochetes disappear from the blood of infected animals 
by the use of salvarsan. 


Fistula in Ano and Tuberculosis.— The causal relationslup behveen 
fistula and tuberculosis has been a much discussed question. Stone 
{Avi. Ttihcrcitlosis, 1917, i, 548) quotes Melchior as finding 61 per 
cent, of his fistulse tuberculous, whereas Frey found a similar relation- 
ship in only 6.9 per cent, of 72 cases; the latter relied entirely upon a 
microscopic finding of a typical lesion, but the former, in addition 
to this, bases his figures on a diagnosis of tuberculosis elsewhere, usual! v 
in the lungs, present before, after or at the time of the fistula. Of 123 
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cases seen by the author, 31 were carefully examined for tuberculosis; 
13 presented active lesions and 7 showed evidence of previous involve- 
ment of the lungs. Microscopic examination of tissue from 10 fis- 
tuljB, all but 2 of which were from the groups which had either active 
or inactive tuberculosis, showed only one containing tubercles. Never- 
theless, from lus own experience and from that of others, he feels that 
there is a causal relationship between fistula and tuberculosis in 15 
per cent, to 30 per cent, of the cases, while the characteristic lesion 
in the fistula can be demonstrated in only about 10 per cent. A corol- 
lary to this is the author’s final conclusion that in a considerable per- 
centage of cases no relationship exists between fistula in ano and 
tuberculosis. 


Contributions to the Biochemistry of Pathogenic Anaerobes. — 
Starting with the assumption that the effect of anaerobes is mainly 
local and the changes brought about lend themselves readily to analyti- 
cal study. Wolf and Harris (Jour. Path, and Bad., 1917, xxi, 386) 
have throvm much light on the biochemistry of B. welchii and B. 
sporogenes. These two anaerobes serve as examples of the saccharo- 
lytic and proteolytic groups of Henry. The authors made careful 
investigations on gas production, ammonia and amino-acid formation, 
production in tritratable acidity as well change in hydrogen-ion concen- 
tration and the sugar consumption of these bacteria with a variety 
of media. The methods employed are relatively simple. Different 
strains of the tu'o anaerobes were used in practically all of the experi- 
ments which make it somewhat difficult to compare the various results. 
The results obtained are important. B. welchii in a medium containing 
3 or 4 per cent, of lactose may give a volume of gas 3.8 times that of the 
medium used. Gas produced in sugar-free media such as casein is 
difficult to explain and the authors suggest that it may be due to the 
production of amino-acids which may be glycogenetic. In the experi- 
ments with peptone water prepared from casein the amino-acids appear 
to have pro^dded the pabulum for gas production. The velocity of 
gas production shows a latent period, a sharp rise and then a secondary 
rise. The composition of the gas first formed was on one occasion 90 
per cent, hydrogen while the relationsliip of hydrogen to carbon dioxide 
in the final composition was roughly 2.1. The acti\’ity of growth of 
B. welchii and its death are closely associated wdth the hydrogen-ion 
concentration, and it would appear that the optimum is at or below 
Pn=4.9, and the lethal point between Ph= 4.52 to Ph = 4.56. The 
importance of the amino-acids is indicated by the increase in these 
substances before gas production took place. Volatile acids made up 
about 60 per cent, of the total acidity, and of this nearly all was normal 
butjTic acid. The B. sporogenes shows many marked difference. 
The amount of gas produced is almost as much as that by B. welchu, 
and it produces it in practically all media. The amount of gas formed 
by B. sporogenes is the same in 4 per cent, alkaline casein and sugar 
in addition. The B. sporogenes takes longer to establish itself and 
produce gas on many of the media than docs B. welchii, but during 
this period it is very active in amino-acid production. The proteolv tic 
enzymes of this anaerobe attack media in which e.xtcnsivc proteoI>.sts 
has already taken place. Ammonia was formed in one expenmen 
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in quantities to more than balance the original amino-acids present in 
the medium (peptone water). In alkaline casein 20 per cent, of the 
total nitrogen originally present is transformed into ammoma. The 
strongly basic properties of ammonia are important. Butyric acid is 
formed by B. sporogenes as well as other organic acids. In conclusion, 
the author suggests the possibility of using a solution, for treatment 
of wounds with B. welchii present, in which the hydrogen-ion concen- 
tration is Ph = 4.5. The article is filled with suggestions for much 
futme work and will stimulate biochemical investigations of bacterial 
activity. 
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Pneumonia. — A great advance in our knowledge of pneumonia 
has recently been achieved^ through the work of Cole {Arch. hit. 
Med., 1914, xiv, 56), Doche'z and Gillespie (Jour. Am. Med. Assn., 
1913, Ixi, 727), Hanes {Jour, Exper. Med., 1914, xix, 38), Avery {Jour. 
Exper. Med., 1915, xxii, 105). Pour groups or strains of pneumococci 
are now recognized; (1) being all diplococci they can be differentiated 
only by their agglutination reactions with specific sera, e.xcept Group 
III, which is morphologically characteristic. Group I is tlie cause of 
from 30 to 47 per cent, of all cases of pneumonia and has a mortality 
of about 24 per cent. Group II is indistinguishable from Group I save 
by the agglutination reaction. It is found in from 18 to 39 per cent, of 
cases and is fatal in about 60 per cent, of cases caused by it. Immune 
sera (2) produced by each of these two groups have been obtained from 
horses and seem to have specific therapeutic value. Group III is the 
Pneumococcus mucosus (3) formerly classified with the Streptococcus 
mucosus. It has a distinct mucoid capsule and produces an abundant, 
stringy mucous gi'owth on surface colonies. It is the cause of from 8 to 
13 per cent, of all pneumonia and is fatal in about 61 per cent, of cases. 
Group IV comprises a heterogenous lot of pneumococci not classified 
with Groups I, II or III. Each strain of cocci in this group produces 
a specific agglutinin for itself, which does not agglutinate the other 
strains or groups. This is the type ordinarily found in normal mouths. 
These organisms are of low virulence, cause about 20 per cent, of 
cases, and have a mortality of only about 7 per cent. These four groups 
seem quite stable and show no tendency to mutation. The pneumococci 
of the first three groups cause about SO per cent, of all cases of pneu- 
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monia and occur only in the mouths of people recovering from the 
disease or of those in direct contact with such cases. In other words, 
pneumonia is a contact disease in at least 80 per cent, of cases, the 
infection being obtained from a patient or carrier. 


Infant Mortality. — ^Hibbs {Quarterly Puhlicaiione of the American 
Stafistical Association, December, 1915) studied the relation of infant 
mortality to social and industrial conditions, its recent decline in the 
United States, tlie influence of prenatal conditions and the size of the 
family, the relation of the mother, the effect of urban, housing, and 
living conditions, and the influence of economical and industrial con- 
ditions. He concluded that the fundamental cause of the excessive 
rate of infant mortality in industrial communities is poverty, inade- 
quate incomes, and low standards of living, with their attendant evils, 
including the gainful employment of mothers. The employment of the 
mother in gainful occupations is simply the remedy for these evils or 
“adverse conditions” which the working people in industrial com- 
munities have adopted. Undoubtedly, this recourse has had an 
important effect on the problem, in manj-^ cases actually tending to 
reduce the rate of infant mortality, while in others having just the 
opposite effect. The primary question in considering the social causes 
of infant mortality is whether the employment of mothers and married 
women in e.xtradomestic occupations is, from the view-point of society, 
as a whole, a good remedy for poverty and an acceptable means of 
mitigating its influence on the health and mortality of babies and young 
children. From the point of view of the individual or poverty stricken 
family tlie fact cannot be escaped that this effect may be both good 
and bad: bad, in that it causes the baby to be artificially fed, forces 
the mother to be absent from home, and in other ways lowers her 
efficiehcy as a mother; good, in that it increases the family 'ncome 
and decreases the influence of poverty. We are thus forced to con- 
clude that tlie fundamental, economical and industrial factor of infant 
mortality is low wages. The fundamental remedy is obviously higher 
wages. Other remedies, such as legislation restricting or regulating the 
employment of motliers before and after confinement, day nurseries, 
the instruction of mothers and school girls in domestic economy and 
the like, all have their place; but the chief thing remains the provision 
of an adequate family income. 

A Cheap and Efficient Liquid Disinfectant. — A. F. Stevenson 
{U. S. Fublic Health Reports, October S, 1915) gives a method for the 
preparation of a new and efficient liquid disinfectant, and suggests 
as a name for it the “hygienic laboratory" Pine Oil Disinfectant. ” The 
disinfectant is prepared from pine oil obtained by the steam or solvent 
process, and is emulsified with a saponified rosin in accordance with 
the formula given in the article referred to. Standardization experi- 
ments with a large series of tests made on different batches of the 
preparation showed it to have a Hygienic Laboratory phenol cocfiicient 
of from 4 to G. The material can be prepared without the use of special 
apparatus. The pine oil and rosin are heated together in a covered 
enamelware pail until the rosin is dissolved. The mixture is cooled to 
80° C., sodium hydroxide solution added, and the mixture violently 
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stirred for about ten minutes; sufficient water is then added to bring the 
mixture to the original weight. It is then quickly cooled and stored 
in glass or metal containers until wanted. The finished product is of a 
dark reddish-brown color, is rather thick and oily in appearance, free 
from turbidity and cloudiness, and has rather a pleasant odor, somewhat 
similar to turpentine. When added to water it forms a milky emulsion. 
Tests showed that the germicidal powers of tlie disinfectant remain 
practically constant for about tnm months, after which time, however, 
a noticeable deterioration occurs. The author claims that the disin- 
fectant may be used wherever coal-tar compounds are used, and on 
account of tlie difficulty of obtaining upon the market the crude products 
for the production of coal-tar compounds, he believes that this disin- 
fectant will come into general use. 


The Sanitary Conditions of Hotels. — D r. Leverett D. Bristol, 
Commissioner of Health of the State of Maine, announces the passage 
of Rules and Regulations of the State Department of Health Governing 
the Sanitary Conditions of Hotels. This act, approved December 31, 
1917, marks Maine the first State to take legal action of a comprehensive 
nature in tliis important sanitary problem. The rules are as follows: 

1. General Cleanliness. No garbage, manure, filth, decaying or 
other organic material which may serve as a breeding-place for flies 
or harbor the agents of infectious diseases shall be left exposed or 
allowed to accumulate upon any hotel or restaurant lot. For those 
hotels which are not in close proximity to other buildings the terra lot 
shall be understood to include the aree within 100 yards of the hotel 
buildings. 

2. Food. No food shall be left exposed to dirt, flies, rats, mice, 
water-bugs or other vermin between such times as meals are being 
served or at any other time. 

3. Cold Storage. All refrigerators or rooms in which food is kept in 
cold storage shall be clean and free from decaying food at all times. 
Such refrigerators and store-rooms shall be kept at a temperature 
below 50° F. 

4. Screening. The doors and windows of all hotel and restaurant 
kitchens, dining-rooms and rooms where food is prepared or kept shall 
be adequately screened against house flies and other insects. 

5. Garbage Disposal. All garbage and Idtchen waste shall be kept 
in covered metal containers or otheiavise adequately protected from 
access to flies and rats. 

_6. Infections Food Handlers. No person ha\nng a communicable 
disease shall be allowed to handle or serve food. If an emplo5'^ee of a 
hotel or restaurant is suspected to be harboring the organism of any 
infectious disease the manager shall require such person to submit 
to him a certificate of health from a reputable physician or shall notify 
the State Department of Health by telegram of existing conditions. 

t. Washing Hands after Using Toilet. All food handlers are required 
to wash their hands directly after using the toilet, water-closet or 
urinal, and a notice to tliis effect, furnished by the State Department 
of Health, shall be posted conspicuouslj' in each toilet used by such 
persons. 
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8. Clean Rooms. All hotels shall be kept clean, in a sanitary condi- 
tion, and free from noxious odors arising from any sewer, drain, privy 
or other source within the control of the owner, manager or agent. 

9. Clean Linen. Every hotel shall provide each bed, bunk, cot or 
other sleeping place for the use of guests vnth clean sheets and pillow 
cases; and in no case after being used by one guest shall such sheets 
and pillow cases be used for another guest until they have been thor- 
oughly washed and dried. 

10. Safe Water Supply. No hotel or restaurant shall furnish to 
their guests water which is polluted with human or animal excrement. 

11. Analyses of Private Water Supplies. Any private water supply 
in use by a hotel shall be analyzed by the State. Department of Health 
at least once in two years and at such other times as may be required 
by the department, it being understood that no expense beyond express 
charges shall be borne by the hotel proprietor. Such water supplies 
shall at all times be subject to inspection. 

12. Sanitary Privies. All privies shall be made fly-tight and kept 
in such sanitary condition as may be approved by the State Depart- 
ment of Health. 

13. Hotels. Every hotel shall comply vnth the local and State laws 
or regulations regarding the disposal of sewage and the use of indi\adual 
towels and drinking cups. 

14. WindoiDS. No vdndows in a bedroom or other public room shall 
be so fastened that they may not be opened to pro\ade necessary venti- 
lation if no other means of proper ventilation are provided. Where 
storm-vdndows are installed some provision must be made whereby 
access to fresh air may be easily obtained. 

15. Neio Management. IVhenever a hotel or restamant changes 
management it shall be the duty of the new manager to notify the 
State Department of Healtlrof such change. 

16. Certificates. Upon receipt of S3 from the management of any 
hotel or restaurant complying with these regulations the State Depart- 
ment of Health may issue a revocable certificate, expiring one year 
from the date on which it is issued and ha\dng tlie date of expiration 
plainly printed thereon. The certificate may be renewed upon the 
payment of the above-mentioned fee. 

17. Regiilations Shall he Posted. A copy of these rules and regula- 
tions shall be posted in conspicuous places where they will be frequently 
seen by all employees at each hotel or restaurant. 

(Editor’s Note. — A rule requiring the washing of dishes in sealding 
hot water after each use has important hygienic value.) 


Notice to Contributors. — ^All communications intended for insertion in the 
Original Department of this JoimxAi. arc received only vnih the distinct under- 
slanding that they arc contributed exclusively to this .TouuxAn. _ . . 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this Jotjrkai., m’H be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnisneri i 
authors, providing the request for them be xcritten on the manuscript. 

All communications snoula be addressed to — tt c » 

Dr. George hlonnis Piersol, 1913 Spruce St., Pliilndclphm, Pa., U. j ■ 
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SURGICAL SHOCK AND SOME RELATED PROBLEMS.^ 
By J. E. Sweet, A.M., M.D., F.A.C.S., 

ASSISTANT PROFESSOn OF SURGICAL RESEARCH, UNlVERSin,’ OF PENNSYLVANIA. 


The subject of surgical sliock has always been of deep interest 
to me, not alone because it is one of the unsolved problems of 
surgery, but because it affords to my mind such a striking example 
of one of the weak points in our present system of medical teaching. 
I mean the tendency to dislocate physiology from clinical medicine, 
the tendency to look upon physiology as a preparation for and 
not a part of. If the study of shock has taught anything, it is that 
the subject must be approached either by the physiologist who 
knows his clinical medicine or by the clinician who knows his pliysi- 
ology, and that physiology must be taught and learned more as a 
factor of the every-day practice of medicine and surgery. Anatomy 
is the foundation-stone of disturbed form. Pathology is in small 
part anatomy gone A\Tong; in major part it is only physiology gone 
AATOng. 

Therefore 1 like to talk of shock if for nothing else than to 
discourage the Avould-be surgeon. The greatest problem of modern 
surgery is how to make better surgeons. We may well begin by 
holding up before the youthful aspirants — every medical student 
more or less seriously contemplates the surgical career, the one and 
only ideal — a surgeon must know as much as any man in any 
brandi of medicine. 

* Rc.id before the Medical and Chirurgical Faculty of Marj-Iand, Baltimore, 
Marj-land. 
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The first and chief trouble with the shock problem lies in the 
fact that we have no good definition. Shock is defined as a bleed- 
ing to death in the venous system of the body, that is, that in 
shock the blood collects in the veins, chiefly of the splanchnic 
system, and the patient dies because the blood fails to readi the 
right heart. But this disposition of the blood in shock is but a 
sjunptom, and but a sjunptom common to many other conditions 
which are not shock. It is like defining malaria as a febrile disease, 
characterized by regular remissions and exacerbations of tempera- 
ture. Now that is what the malarial parasite does to the body, as 
it follows out its life cycle, but the fever is not malaria, nor is the 
peculiar wave-like fever malaria. The infection with this certain 
bug is malaria. So a definition of shock, as a bleeding to death in 
the veins, is only a definition of a symptom, not of a cause. A 
more accurate definition is, however, impossible, since we do not 
know the cause, therefore the next necessary step is to define and 
limit the definition, witli the consequent result that inaccuracies, 
misstatements and confusions reign. 

Let us agree that shock has something to do with blood-pressure 
and consider for a moment what blood-pressure is: 

■ Three elements are imited in the expression “blood-pressure:” 

1. The pressure due to the specific gravity of the fluid itself— 
hydrostatic pressure. 

2. The pressure caused by force e.xerted upon this fluid by the 
vessel walls and other external factors, the fluid being contained 
in a closed system of elastic tubes — ^hydraulic pressure. 

3. The pressure due to movements of the fluid itself — ^hydro- 
dynamic pressure. 

Of these tlnee elements the third, hydrodynamic pressure, 
hardly enters into a consideration of what is ordinarily included 
under the term blood-pressure. It is of importance in the study of 
certain manifestations of the transmission of pressure, such as 
the study of the pulse wave, but for our present purpose this hydro- 
djTiamic pressure can be left aside. 

A consideration of the hydrostatic pressure of the blood leads 
us at once to a realization of the complexity of the factors which 
govern the pressure of the fluid within the blood-i^ascular system. 
It is c\ndent that the pressure of every layer of blood inust be 
increased by the weight of tliat amount of blood which lies in a 
vertical direction upon it, that is, considering now onlj’^ the purely 
physical conditions and leaving all the other factors out of account. 
Thus the pressure of the blood in the arteries of the adult foo 
must be increased by the weiglit of a column of 165 cm. of bloof 
(equal to 13 cm. of mercury), entirely apart from all other fac on-j. 
The hydrostatic pressure in the veins of the foot and the leg is o 
surgical interest in the consideration of varicose veins and varicose 
ulcers, because varicosities are a question of hydrostatics, p us. 
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of course, some abnormal quality in the vein Avhich makes them sus- 
ceptible to this factor. A person with varicose veins finds relief 
on raising the foot to the level of the body. The varicosities 
appear chiefly in the veins of the subcutaneous tissue, where the 
veins have only the external support of this tissue. Therefore 
we can surgically treat and cure the condition by simply ligating 
these subcutaneous veins, thus forcing the blood to return by the 
deeper veins which lie in and beneath the muscles, and whose thin 
walls are strengthened by the structures which surround them on 
all sides. 

Now normally this hydrostatic pressure is of little practical 
importance, since compensating devices are so well in hand, but 
in abnormal conditions surgery has often to think of pure hydro- 
static pressure. One of the most instructive examples of the effect 
of hydrostatic pressure acting alone is the experiment of Hill and 
Barnard. If a tame rabbit be held in the vertical, head-up posi- 
tion, the blood will collect in the lower areas, especially the splanch- 
nic area, and in a comparatively short time so much of the blood of 
the body may accumulate in this area as to cause the death of the 
animal from anemia of the brain. The rabbit has bled to death into 
the vessels of its own splanchnic area, yet we can hardly say it 
died of shock, for if we did our definition of shock would therefore 
have to be, shock is a lack of tone of the anterior belly wall; because 
if the experiment be tried vith a wild rabbit whose abdominal 
muscles are strongly developed, or if the belly wall of the tame 
rabbit be supported by a bandage, the animal does not die. 

This experiment illustrates an important point in the study of 
the pressure of the blood in the venous system, the enormous, almost 
determining factor, played by the muscles in the support of the vein 
walls. We must indeed look upon the body muscles functionally 
as a very important element of the walls of the veins themselves. 
It is this factor which must be considered surgically in the case of 
patients whose muscular system is relaxed from a long illness in 
bed. If they rise too quicldy to a sitting position they may faint. 
A patient who has fainted is not to be placed in a sitting position 
but laid flat so tliat the hydrostatic pressure does not cause the blood 
to collect in the veins whose muscular walls, in this sense, are 
relaxed. A distended urinary bladder, a large cyst of the ovary, 
must not be emptied too rapidly or else an essential vacuum will be 
created into which the blood will run simply because of hydrostatic 
pressure. 

The role played by hydrostatic pressure in the condition of shock 
is not clear, but it is a factor whicli cannot be ignored. It may 
indeed^ be tliat tlie blood collects in the veins of the splanchnic 
area simply because of hydrostatics; these veins are certainly the 
ones whidi have tlie least external support from the surrounding 
structures. 
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The Iwdraulic pressure of the blood is the result of a primary 
force produced by the contraction of tlie heart, acting against a 
resistance which is the result of the friction of a viscid fluid, chiefly 
in the small vessels of the periphery. What we commonly call 
blood-pressure is therefore the tension of the vessel wall produced 
by the systole of the ventricle and transmitted by an incompressible 
fluid. This tension of the vessel wall will depend upon the elas- 
ticity of the vessel wall and the force which stretches it. The 
elasticity depends upon; (1) The inherent elasticity, due to the 
presence of elastic membranes and fibers. Therefore the high 
pressure of the hardened arteries of advancing years is due to the 
fact that the force of the heart beat is carried straight to the per- 
iphery, not gradually taken up and absorbed by the expansion of an 
elastic tube. (2) The “tone” of the involuntary muscle cells, which 
cells persist in the smaller arteries and the arterioles, after the 
elastica has disappeared, and which form the most important 
structural element in the vessel wall of these smaller vessels. 
"Tone” is a term applied to that condition of the muscle cells 
which results in their being always stretched. If you cut any 
muscle the ends draw apart. This is a simple explanation of what 
the physiologists term “myotatic irritability,” or the responsivity 
to the mechanical stimulus of stretching. (3) This “tone” depends 
upon nerve impulses and upon the presence in the circulating 
blood of the secretions of certain internal glands. The force acting 
to stretch the vessel wall will depend upon (4) The amount^ of 
blood in the vessel, which is in turn dependent upon the relation 
of the inflow to the outflow. The inflow will depend upon (5) 
the volume of blood forced out of the heart at each systole and 
(6) the rate of tlie heart beat. The outflow will depend upon 
the resistance, especially (7) the resistance in the arterioles and 
(8) the consistency of the blood. Under abnormal conditions we 
must also, as was just pointed out, consider the influence of (9) tbe 
hydrostatic pressure. In the background of it all there looms the 
omnipotent activity of (10) the vasomotor centers. 

We might then define blood-pressure as a constant resulting 
from the summation of these ten variables, a concept which woulu 
naturally result in an\'thing but a constant. I have mentioned 
these factors of blood-pressure not to impress you with the e.xtent 
of my erudition, but to offer you perhaps tlie be.st explanation of 
why there are so many theories regarding shock. Since we do not 
know the cause we cannot determine upon which factor the causa- 
tive agent works, and so, as in all fields of medicine where knoiilei ge 
is lacking, a man will incline to the theory which fits best with hi'’ 
own mental process, or with the particular line of work in wlncii le 

may be interested. t ■ e • t , t 

Thus we have Henderson, a physiologist who.se chief in terc.' 
is the study of the gas exchange of the body, including, of cotirsi, 
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the blood gases and the final interchange of gases between the tissue 
and blood. The importance of the exciting effect of carbon dioxide 
upon the vasomotor center stands out to Henderson as the one 
important factor, and shock is therefore a result of what he has 
termed acapnia, which, being interpreted, is the condition of there 
being not enough carbon dioxide in the blood to properly stimulate 
the vasomotor centers. Therefore the pressure falls. Since the 
carbon dioxide is a determining factor in the total acidity of the 
blood we next come into close personal contact with hydrogen ion 
concentration, and so on into the realms beyond the pasp of the 
simple surgical mind. The facts of carbon dioxide stimulation of 
the center of the vasomotor system are easily demonstrable. The 
opposite of this fact, a condition in which there is not enough 
carbon dioxide, I have never seen in my experiments, nor do I 
attach much weight to this theory of shock. Perhaps because I 
was born and raised a Presbyterian I have an abiding faith in the 
idea that things are arranged to meet certain ends. The breath of 
life is so fundamentally essential that I feel that when it fails we 
die, and die quickly, not by the long-drawn-out process character- 
istic of shock. I realize that this line of reasoning would not 
long stand the penetrating searchlight of serious questioning, and 
I trust you will take my theology simply for what it may be worth. 

Now, Meltzer is a physiologist of long years’ experience. He 
has always been deeply impressed with the forces which regulate 
and control activity. With every impulse to do, there comes 
another impulse not to do; with stimulation comes inhibition. 
This is perhaps best seen in the phenomena of alcoholic saturation 
of the body. Men do things under this pleasing stimulus not so 
much because of the stimulation as because of the failure of normal 
inhibition. There is a certain type of acute failure of the circula- 
tion doubtless referable to inhibition, seen after a blow on the chin 
or the larynx or the solar plexus. That normal balance between 
stimulation and inhibition which results in the normal heart beat 
is lost because of a disturbance of the inhibiting mechanism — ^the 
heart fails. This theory has this mucli to commend it — it certainly 
accounts for certain conditions which are characterized by low 
blood-pressure, but it as certainly does not account for all the 
conditions commonly called shock. 

The laboratory side is not alone in inclining to an explanation of 
shock according to the varying ideas and ideals of the individual. 
The clinician has, to my mind, introduced a great element of con- 
fusion into the whole subject, not by advancing too numerous 
ideas as to the theory of the thing but by his tendency to herd 
all fatal cases in surgery into the group of shock deaths. " There is 
perhaps a p.sychological reason for this. It is doubtless a greater 
comfort to the relatives of the deceased to feel that their beloved 
was taken by some mysterious act of Providence, even perhaps a 



630 sweet; surgical shock and some related problems 

certain pride that a case of such unknoMU nature should have 
occurred in their family, than it would be to feel that the patient was 
called to his reward as the result of the slipping of a catgut ligature, 
or the slipping of the surgeon’s foot just as he was pulling the 
kidney out of the lumbar incision. 

Now, if you will recall that I mentioned ten factors whicli entered 
into blood-pressure, a disturbance of any one of which might con- 
ceivably result in death with low blood-pressure, you will under- 
stand why I feel that it would add to our understanding of the 
problem, especially as regards practice, if we would separate the 
clinical conditions, which may be followed by low blood-pressure 
and consequent death into four groups: 

1. I would define as syncope — ^from avyKoir-n, a cutting short — 
the condition in which the blood-pressure falls because the great 
automatic centers are cut off short. A blow on the head may 
result in immediate sjmcope (cutting short) if the force be sufficient 
to cause that condition of the cerebral centers best spoken of as 
commotio cerebri, or else a cerebral edema or a hemorrhage follows 
and tire intracranial pressure rises until it cuts short the function 
of the centers. The bounding pulse characteristic of the early 
stages of this condition is sufficient proof that the vasomotor mech- 
anism is performing its function. It is obvious from the practical 
side that in such a condition the head should not be lowered or 
the pressure in the cranium would be merely increased by adding 
the factor of gravity in the venous system to an already dangerous 
pressure; nor would bandaging of the limbs, nor stimulation of 
the vasomotors, nor infusion of salt solution be indicated. The 
only direct indication is to relieve this pressure on the centers. 

2. I would define as collapse — collaberc, to fall together — the 
condition in w'hicli by the phenomenon called cardiac inhibition 
the machiner*’^ of the circulation fails — the heart falls to pieces, 
as it were. This is the condition e.vplained bj’" inhibition. Here 
again, vasomotor stimulation is not indicated; saline infusion, band- 
aging of the extremities, perfusion of blood — all this is contra-indi- 
cated; the engine is stalled, and putting on more load will not start 
it. In fact it is not unlikely that a venesection would be more of 
help in tliis condition than any effort whicli would increase the 
burden of the heart; the poor thing, remember, is having troubles 
of its own. 

In the third place I would put hemorrhage. Without denjnng 
that loss of blood may be a factor in tlie production of the condi- 
tion whicli appeals to my mind as true surgical shock I still objee 
to grouping deaths due to hemorrhage under the caption of deat is 
due to shock. Deatli occurs after hemorrhage because tlic patien 
bleeds to death, and I would suggest tliat we forget that shock las 

anything to do with it. , , i « 

Now, having ruled out head death, heart death, hcmorrliag 
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death, what is left to constitute the group which is true surgical 
shock? Obviously the problem has lost in importance. True 
surgical shock is to' my mind the condition marked by a gradual, 
persistent, progressive fall of blood-pressure such as characterizes 
certain cases after extensive crush injury with practically no loss 
of blood, cases of extensive burn, and many intra-abdominal con- 
ditions, particularly high intestinal obstruction, or ileus, and acute 
hemorrhagic pancreatitis. These are in my opinion instances of 
primary failure of the peripheral vasomotor mechanism, and I 
further believe that they are associated in some manner with a 
disturbance of adrenal function. Remember that the point where 
the vasomotor system accomplishes its work, transforms the 
energy of the centers into work, is not in the venous system, nor 
in the capillaries, but in the arterioles, and tlie mechanism which 
transforms energy into work is the musculature of the arterioles. 
We know that when the adrenals have been largely destroyed by 
disease we have the picture of Addison’s disease, a picture char- 
acterized by the asthenia of the skeletal muscles and also by the 
asthenia of the musculature of the arterioles, hence the consequent 
low blood-pressure. We know that this true form of surgical 
shock is especially apt to follow a manifest toxemia, as after severe 
burns or in hemorrhagic pancreatitis. We know that the adrenals 
are almost specifically affected by some toxins, as in diphtheria, and 
we know that the prolonged administration of chloroform or ether 
certainly injures the adrenals. Further, the only way in which I 
have succeeded in producing experimentally the condition which 
to me compares with surgical shock is by the complete removal of 
both adrenals. From the practical side we know that adrenalin, 
since Crile’s introduction of the drug in practice, has proved valu- 
able in the treatment of this condition. 

Now, it is my belief that adrenalin produces a good effect not 
only because it raises the blood-pressure, for which purpose alone 
it was introduced, but because it supplies a something which is 
certainly essential to life, and in these cases is apparently lacking. 
The treatment of surgical shock must therefore consist in the 
continued administration of adrenalin plus efforts to remove the 
causative factor. In cases due to a manifest toxemia it is certainly 
only s^nuptomatic treatment to endeavor to sustain blood-pressure 
and not make an effort to remove the primary toxin. This is illus- 
trated by Hartwell and Hoguet’s experiments with dogs which other- 
wise would have died from high intestinal obstruction in tlwee days, 
but which were kept alive for ten days or longer by the use of large 
amounts of saline solution, probably because the toxin responsible 
for tire death of the animal is thereby more readily- eliminated. I 
suspect tliat tlie problem of which vasomotor stimulant to choose, 
whether caffein or strydmin, etc., is probably a simple one-^ 
tliey are all aimed at the vTong end of the vasomotor system. Not 
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the vasomotor centers, but the mechanism at the periphery which 
transforms the energy of the vasomotor centers into work, needs 
stimulation; hence the good results of bandaging tlie extremities 
and using the pneumatic suit, ivhich are mechanical supporters 
of the periphery, and hence the good of adrenalin, the chemical 
supporter of the periphery. This problem of surgical shock is 
primarily a clinical problem, and ought to be approached by the 
practical man who has not forgotten his theory. 

You may have begun to wonder why I have ventured an attempt 
at clarifying a problem by the apparent method of making it more 
complex. I have done it from the stand-point of practice, for it 
is very clear to me that not all conditions of low pressure or shock 
should be treated by the same method. A patient coming with a 
head injury, or with an inhibited heart, or with internal hemorrhage, 
or with high obstruction, should not, I feel, be classed together 
from the stand-point of treatment. The head injury needs relief 
from the intracranial pressure; the heart case needs a heart stimulant 
and perhaps a venesection rather than transfusion; the hemorrhage 
case needs fluid in the vascular system, but not necessarily vaso- 
motor stimulation; the high obstruction needs, first, removal of the 
toxin which is killing him, therefore washing out of the stomach 
and tlie duodenum if that is possible; washing out of the vascular 
system by saline solution, for the poison is in the blood; stimu- 
lation of the peripheral vasomotor apparatus, because it, too, is 
poisoned. 

I have not as yet mentioned the doctrine of anoci-association. 
This is a remarkable teaching because it finds no basis in the known 
facts of physiology, yet it has accomplished far-reaching results in 
practice. The word is made up from alpha-privitive, the root of 
the word noxious or harmful, and association, and means the 
removal of all harmful impulses. The physiologist teaches tliat 
tliere is a constant stream of impulses from the periphery to the 
centers. Crile teaches that these impulses can in time wear out 
or fatigue the vasomotor centers and then we have shock. These 
external harmful impulses are especially numerous in a modern 
hospital. Crile holds that anoci-association begins with the door- 
man, and anyone who has seen the superb insolence of the average 
doorman will understand this point. This is undotibtedlj' the 
good of this doctrine, to treat the patient like a luiman being, but 
after the patient is under ether, those who are willing to follow 
Crile thus far fail to agree with him. In the first place, physi- 
ologists have been unable to produce a fatigue of the vasomotor cen- 
ters after hours of peripheral sensory stimulation under ether, and 
secondly, it has been recently demonstrated by the use of the string 
gab’anometer that alfcrcnt impulses do pass up the cord on sensory 
stimulation, but that they arc abolished by ether anesthesia.- 
- Eorlw-f ni)(l Millrr: Am. Jour. Physiol., 1910. xl. 
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I would define shock as a condition marked by a gradual pro- 
gressive fall of blood-pressure with no obvious cause, such as hemor- 
rhage, intracranial pressure or heart failure. I believe that it is 
due to a paresis or paralysis of the musculature of the arterioles. 
I am aware of the fact that many think otherwise. A recent 
vnriter says: “When the development of shock is carefully inves- 
tigated it is apparent that the fall of arterial pressure is caused by 
diminution in the output of the heart. The fall is not due to the 
abolition of the peripheral resistance in the arterial system. Hen- 
derson and others have pointed out that no inhibition or fatigue 
of any sort occurs in the vasomotor system. On the contrary, 
this organism is intensely active in the effort to compensate the blood 
stream, nor is the heart itself weakened. When the pressure in 
the venous system is observed it becomes evident that the apparent 
cardiac failure is the result of diminution of the pressure and 
volume of the venous stream to the right heart. The etiological 
sequence in certain forms of shock at least appears to be venous 
stasis, cardiac failure and fall of arterial pressure.” 

I am ready to agree, that the central vasomotor nervous system 
shows no evidence of failui-e and that the heart shows no weakness, 
but I still believe in a primary failure of the musculature of the 
arterioles for several reasons: 

1. They are the only parts of the vascular apparatus capable, so 
far as we know, of being paralyzed. The idea that the veins are 
dilated other than passively, implies a mechanism which has never 
been demonstrated. 

2. A dilatation of the arterioles would necessarily be expressed 
in the veins because the pressure of the heart would, by this dila- 
tation, be allowed to pass directly into the veins. There would be 
no congestion or stagnation in the arterioles because there must 
always, as long as there is any circulation at all, be a greater 
pressure in the arterial side than in the venous side. In this con- 
nection the fact of anatomy might be recalled, that the arterial 
system is empty in the cadaver. 

3. The fact that physiologists find the vasomotor centers intact 
proves only that the centers are intact. I think they are looking 
at the wrong end of the vasomotor sy.stem. Why do I not go to 
work and prove it? Because thus far I have seen no way of demon- 
strating my contention. We must at any rate remember that the 
point where the controlling force of the vasomotor center, the 
energy-])roducing meclianism, accomplishes work, is in the arteriole. 
The vasomotor center is the dynamo. The nerves form the trans- 
mission system. The arteriole is the motor which transforms the 
energy produced by the dynamo into work. 

4. What I consider shock is a manifestly toxic condition. High 
obstruction, acute pancreatitis, severe burns, severe infections, 
— crush injuries — all of these are conditions marked by the poison- 
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ing of the body witli the toxic products of protein break-down. 
I suspect that these toxins injure the adrenals and the adrenals I 
believe are concerned in the preservation of the tone of the muscle 
cells of the arterioles. 

5. The only way in whicli I have been able to experimentally 
produce anything which looks like shock to me is by the removal of 
the adrenals. After the removal of the adrenals the content of the 
intestinal tract contains a poison identical with, or at least similar 
to, the poison found in high obstruction. This fact has appeared 
in the work of Dr. Hendrix and myself this nunter, and suggests a 
possible relation between high obstruction and the adrenals. 

6. The relation between psychic shock and traumatic shock is 
compatible with my ideas. The relation between fear and anger 
and the adrenals is capable of ejqierimental proof. The relation 
between psychic shock and that profound distm-bance of metabolism 
known as thyrotoxicosis is universally admitted. 

And, finally, my ideas of shock are entirely compatible ndth the 
best and latest in treatment. Porter,® as a result of his studies of 
shock at the front, advises: 

1 . A special position of the wounded so that the abdominal vessels 
shall be higher than the heart and brain (in otlier words, counter- 
act the effect of hydrostatic pressure). 

2. Heat. (The use of heat in shock is not clear to me. It seems 
like the empirical combating of a sjTuptom, but it is universally 
used in practice.) 

3. Intravenous injections of saline solution. 

4. Intravenous injections of epinepluin. (Both of tliese pro- 
cedures support the peripheral medianism. Adrenalin is certainly 
purely a chemical supporter of the peripheral mechanism.) 

5. The transfusion of blood in certain cases. 

6. The observation of the diastolic pressure every half-hour, as an 
index of tlie condition of tlie patient. (In other words, we arc 
dealing vith a disturbance of the blood-pressure. Therefore, keep 
track of the blood-pressure by the only possible means, and if it 
be found to be failing, apply the principles of preventive medicine.) 

IMiat is the relative value of saline infusion and transfusion of 
blood? IMien should the one or the other be used? An answer to 
tJiese questions must be based on personal opinion rather than on 
experimental or clinical fact, I think, because tlie men who favor 
any given method seem to become soon obsessed vdth an enthusiasm 
which tends to cloud the accuracy of their observations. The 
impartial, accurate observer is a rare bird. 

The operation of transfusion of blood has a very interesting 
history. There are records w'hicli seem to show tliat tlie operation 
was practised in very ancient times. A re\’iew of an ancient Jewish 


’ Boston Med. and Sorg. Jour., 191C, clxxv, S54. 
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MTiting which was shown to La Martiniere by Ben-Israel Manasse, 
a rabbi of the Jews of Amsterdam, contains the following words: 
Naam, prince of the army of Ben-Adad, king of Syria, being attacked 
with leprosy, resorted to physicians who, in order to cure him, 
withdrew blood from his veins and replaced it with other blood. 
Perhaps this was not a transfusion, but early serum therapy. At 
a much later day, Libavius, in his treatise of the sacrifices of the 
Emperor Julian, speaks of transfusion as having been an eye 
ndtness of an operation of this sort. 

About the middle of the seventeenth century, following upon 
the discovery of the circulation of the blood by Harvey in the early 
part of this century, together with the then prevailing philo- 
sophical conjectures concerning the real function of the blood, the 
question of the transfusion of blood became of unusual interest. 
Serious discussions were held on points sucdi as if the blood of a 
sheep were transfused into a man, would he grow wool and horns, 
and the treatment of incompatibility of temperament (or temper) 
of husband and wife by mutual transfusion was seriously proposed. 
In the year 1667 Denis, professor of philosophy and mathematics, 
at Paris, performed the first transfusion operation upon a human 
being, that is, the first operation the account of which we find 
preserved in an origmal record. In the fall of the same year Lower 
and King operated in London. 

The German physiologist Landois, in 1875, collected 374 cases 
of transfusion of human blood, of which in 150 cases the result 
was favorable, in 180 unfavorable, doubtful in 12, while in 3 no 
result was to be expected, and 2 died during the course of the 
operation. He also collected 129 cases of transfusion of animal 
blood into the human body, of which 42 resulted in a cure or con- 
tinued improvement, 25 in transitory improvement or doubtful suc- 
cess, and 62 were followed by no improvement and death. These 
figures are of little value, all dating from the preaseptic days, but 
I give them to you to show the extent of the practice of transfusion, 
especially remarkable in those days in which tliere was relatively 
little surgery practised. Further, these figures show that the 
'operation has always had a strong hold on the imagination both of 
tire public and the surgeon, and there are more recent indications 
that transfusion has more often appealed to tlie poetic sense than 
to the common sense, 

Landois was the fii’st apparently to study this problem, and he 
arrived at two important and fundamental conclusions: (1) He 
observed tliat the mixtme of the blood of two different species 
results in the destruction of one or both bloods— in hemolysis— 
and it was this work wliidi laid the foundation for all the subsequent 
work on hemolysis and bacteriolysis, with the discovery of all tlie 
methods of serum diagnosis now of sucli invaluable aid in clinical 
work. Landois furtlier demonstrated that an animal dies of 
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hemorrhage at a time when tliere are still plenty of red cells left 
in the body to carry on all the functions of the red cells, but when 
the fluid column of the blood has fallen so low that the heart cannot 
get a grip on this fluid column; in other words, death from hemor- 
rhage in the normal animal results from the mechanical disturbance 
of the heart action rather than from the loss of a chemicallj" vital 
fluid. Landois found that death after hemorrhage could be pre- 
vented if this fluid colimin were restored by the addition of fluid, 
and he introduced the method of saline infusion for the treatment of 
hemorrhage and shock. So saline infusion completely displaced 
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blood transfusion for many years until transfusion was revived, and 
thus the pendulum swings backivard and forward until after many 
swings tlirough an arc, whidi gradually grows shorter and shorter, 
the pendulum stops at the exact center of tlie arc which represents 
the truth. 

The demand for fluid by the body after hemorrhage is so insistent 
that fluid is taken up rapidly from the tissues, from the great 
serous cavities, from llie stomach, intestines, tlie large intestine; 
the kidneys stop excreting. Therefore we make use of these facts 
in surgery. We give patients freely to drink; we inject saline into 
the tissues subcutaneously; we fill the large bowel with saline and 
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There is another point concerning salt solution which I believe 
worth mention. If we have learned anything from the recent work 
with the Dakin solution in the treatment of infected wounds, it is 
to my mind the fact of the importance of a surgeon’s either knowing 
chemistry, or, since that seems to be such a disheartening task, 
having associated with him a real physiological chemist. Let me 
emphasize again the facts that I have endeavored to point out, that 
blood-pressure is the result of the factors found in tiie vessel wall, 
chiefly the smooth musculature, acting upon the factors found in 
the fluid -within the vessel. A very interesting point in this rela- 
tion is found in a study of the teclinic of using smootli muscle 
preparations for the testing of certain substances such as adrenalin. 
For this test a strip of smooth muscle is suspended in warm oxygen- 
ated Ringer’s solution, and if the Ringer’s solution be not exactly 
right all sorts of results may be expected. I have here, for example, 
the actual tracing made by a strip of longitudinal muscle from the 
small intestine of a dog whicli gave eitlier complete relaxation or 
complete contraction, depending only on whicli two of Ringer’s 
solutions was added. Therefore I venture to raise the question 
whether some of the untoward results obtained after saline infusion 
are due to the fault of the theory, or simply to the fact that the 
saline solution was made up by a combination of a trained muse and 
a tablespoon instead of by a chemist who realized the sensitiveness 
of living tissue to slight changes of concentration. 

Do I not then beliei^e in transfusion of blood? I fear I am not 
what you would call an extreme enthusiast. Let us think for a 
moment of what tlie blood is and does and let us begin by getting 
out of our heads the idea that the blood is that vital life-gi-ring 
fluid which can be cleaned by a spring tonic or which can become 
diseased with any result, from pimples on tlie face to cancer of the 
uterus. The blood is just about as vital as a bucket of water and 
just as full of life. It contains and carries to the tissues just what 
and only what the tissues put into it. It is a purely passive, inert, 
lifeless stream, carrying canal boats loaded with goods, the red 
cells, tliemselves again passive. The red cells are alive, yes, but 
only mildly so, and no more so than certain chemical agents, sponge- 
platinum for example. The -udiite cells are alive in a more real 
sense, but thej'- are not in tlie blood stream because tlie blood stream 
wants tliem; they were merely playing on tlie bank and feiljin. 

Please do not think I ara casting aspersions on the blood. I have 
the liighest respect for it as a common carrier, no respect at all for 
it as an active agent, endowed with a free will; and because I feel 
as I do toward the blood, I fail to see tliat a transfusion can ever be 
mucli more than a sjTnptomatic treatment. You put in some fresh 
blood and it may do good for a little time, but I do not see how you 
have transferred -with it any incentive to a diseased bone marrow, 
for instance, to brace up and lead a decent life. 
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deposits in the ischiorectal fossa. ” The disease had, however, been 
recognized fairly early in man; by Virchow,- who in his Lectures on 
Tumors had 'mentioned but not accurately described a “melanotic 
sarcoma carcinomatodes;” by Maier,® who had described a melanotic 
“fasersarcom” of the anal orifice with metastases in all the organs; 
and by Eiselt,'* who had described 2 cases. Even in 1904 Sandner^ 
in an Erlangen thesis was able to collect only 15 cases. 

The subject was, however, exhaustively studied by Chalier and 
Bonnet,® who publishing in 1912 and 1913 were able to assemble 64 
cases; to these my o^vn review of the literature has added 2 cases, 
which wdth my own case herewith published makes the total of 
reported cases to date 67. 

It is certain that the anorectal region is one of the rarer sites for 
primary melanotic growths. Eiselt in 1860 found only 2 rectal 
melanoses out of 104 melanotic sarcomata and about the same 
figure was obtained by Dieterich in 1887. It is thus evident that the 
rectal melanotic sarcoma is mucli rarer tljan the ocular or cutaneous. 

The historj-^ of my case is as follows: The patient w'as a man, aged 
fiftj'-four years. He had suffered from rectal pain for about seven 
months, which was not severe, however, until about three weeks 
before admission to the hospital. With the onset of the pain there 
was an increase in constipation, and physic had been required everj' 
other day for a few weeks before admission to the hospital. The 
appearance of some gron-th near the sphincter had led to a diagnosis 
of hemorrhoids, for which the patient had been operated in anotlier 
hospital. The rectal pain, increase in constipation, and some pain 
along the costal margin had been the only clinical features of the dis- 
ease. On examination, a flattened cauliflower-like gronih could be 
readily felt in the lower rectum and spreading out toward tlie skin of 
the perineum. The growth was flattened out and had no definite 
pedicle. The finger could easily be passed above it and examination 
showed no mechanical reason for obstruction. In the right groin 
there was a large hard gland about tlie size of a pigeon’s egg which 
was free from tenderness and had been present a month. No mass 
could be felt in tlie abdomen. There was no e^■idence on rectal 
examination of any involvement of the prostate or bladder in the 
growth. At operation the gland in tlie groin was first removed, and 
on section its gross appearance suggested a melanotic sarcoma. 
The abdomen was opened by an incision recently described by me. 
No mass was found in the descending colon or rectum, though hotli 
of these were somewhat hj’pertrophied. The hand was swept up 

’ VorlesunRon u. Gcschwulstc, Bd. ii. ^ . 
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sciieftcti in Frciburc i B. ISoS. 

< PraRcr Vicrtcljnlires Scrift f. Prakt. Hcitk., 1661, Bd. Izx. 

‘ Ein F.nll von jirimarcn Mclano?arkom d. Rcctum.s, Ansl)ach, j6(M. ^ . 

‘lx’s tumours mol.'mifjiios primitives du rectum. Hc^mc do Chinircio, 191-, z 'i, 
911; 1913, zlvii. 01, 312 , 503. 
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over the liver which was not much enlarged but studded with 
nodules the size of a small marble. No other raetastases could be 
found in the abdomen. The microscopic examination of the gland 
(Fig. 1), as well as of a small piece of tumor removed from the 
rectum (Fig. 2), showed it to be a melanotic sarcoma. 

It seems fairly certain that these interesting tumors originate 
rather in the anorectal region than in the rectum itself, and are skin 
tumors primarily and mucosal secondarily. This point is prettj'^ 
generally agreed upon as regards tlie site and origination of the new 
growth. As regards their histological classification there is some 
- dispute. As Virchow^s name for them ("melanotic sarcoma carcino- 



Fig. 1. — Section from ingninal gland. 

matodes”) indicates, this dispute has concerned itself with the 
question as to whether these tumors should be regarded as sarco- 
matous or carcinomatous. It was Strohmeyer, in 1844, who first 
called them melanotic sarcomata, Laennec’s notion having been that 
all melanotic tumors were carcinomatous. To the former school 
Tuffier’ among modern writers inclines. But Chalier and Bonnet, 
who have studied tlie subject e^iaustively, are quite positive in 
their contention that melanotic tumors of the rectum are in reality 
anorectal epitheliomata of the hlalpighian type, that they are 
ectodermal, having tlieir point of origin in the anal region at the 


’ Arch, gen. de in6d., ISSS, xx.\', 29. 
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expense of the Malpighian epithelium, that they are essentially 
cutaneous epitheliomata. 

Many of the clinical features of these tumors are quite charac- 
teristic. They are usually situated low in tlie rectum, are often 
pedunculated, and may be either single or multiple. The caliber of 
the recivm is usually little affected. The mucosa is as a rule move- 
able and uninvaded, the perirectal tissue invaded. The sacro- 
coccygeal glands are often, and the inguinal glands usually, involved : 
this inguinal adenopathy is often unilateral, and is the rule in melan- 
otic, though the exception in non-melanotic, sarcomata of the rectum. 
In contrast with carcinoma this tumor does not tend to invade or 



Fig. 2. — Section from rectal growth. 


become adherent to neighboring organs. For example, the sacrum is 
never involved (save in cases of general metastasis) nor is tlie 
bladder or vagina. The tumor tends, however, to rapid multiple 
generalization. The peritoneum is usually involved, the liver in 
about 87 per cent, of tlie cases, the lungs and pleurte in 50 per cent.; 
the heart, tlie kidneys, the skin, the retrorectal, mesenteric, retro- 
peritoneal and other glands and, in rare instances, the intestines. 

Melanotic tumors of the rectum seem to ofl'er some exeeption to 
the rule that pigmented tumors are highly malignant. Malignant 
tliey certainly arc and their malignancy is of the worst tN^ie, for it 
manifests itself in rapid multiple metastasis, often at great distance 
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THE PROGNOSIS OF GALL-BLADDER INFECTIONS. 
By John II. Gibbon, M.D., 

rUILADELPHIA. 


It is well in discussing any jihase of surgery of the bile passages 
to have in mind that practically all lesions for which surgical 
interference is required have their origin in infections of tlie mucous 
membrane by microorganisms. The one condition for which we 
most frequently operate is gall-stones, and as Sir Berkeley iN'Ioj’nilian 
so tersely expresses it, “Every gall-stone is a monument erected to 
tlie evil memory of the germ which lies buried within it.” Even 
malignant disease of tlie gall-bladder, if primary, in nearly all 
instances has its determining cause in irritation and ulceration 
caused by gall-stones which themselves arc the result of infection. 
There can therefore be no question that a microbic infection is the 
starting-point of nearly all the diseases of the gall-bladder for which 
we operate, but the tx^ie of organism, except in the acute infections 
or the acute stage of the infections, plays little part in the prognosis. 

The colon bacillus is by far the most frequent cause of the infee- 
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tion, and then the typhoid bacillus, tJie stapliylococcus, and the 
streptococcus in the order named. 

Acute cholecystitis, especially that due to the typhoid bacillus 
and occurring during or shortly after tjqihoid, is liable under 
proper treatment, to subside without operation, and only requires 
operation when there is not in a day or two a prompt subsidence of 
all the symptoms. The acute cholecystitis which is preceded by a 
history of gall-bladder symptoms extending over a considerable 
period of time will certainly require operation during or after the 
attack, and in these cases the prognosis is grave if the operation is 
delayed in the presence of marked and continuing symptoms of 
sepsis, especially if Jaundice is present. The gall-bladder, when 
acutely infected or in an acute exacerbation of a chronic infection 
behaves very much as does the appendix, and the prognosis is about 
the same in each, excepting, of course, a perforative peritonitis is 
not so likely in the gall-bladder cases; but gangrene, perforation by 
stones of the gall-bladder and intestinal walls, acute infection of 
the bile ducts and the pancreas and occasionally a general peritonitis 
may result. I am convinced that in the majority of instances the 
primary infection of the gall-bladder does not give rise to the 
symptoms of acute cholecystitis, .but that the infection occurs 
insidiously and the supposedly acute infection is often as a matter of 
fact an acute exacerbation of an old infection, due to interference 
with the emptying of the gall-bladder by a stone. The cases of 
acute cholecystitis which are not apt to subside, and which rapidly 
pass on to gangrene and peritonitis, are those due to the .staphylo- 
coccus and the streptococcus or to complete occlusion of the cj^stic 
duct by a stone. Some of the worst cases of acute cholecystitis 
1 have operated upon ha\'e been those in which no stone was present, 
but an acute infection by one of these organisms. The sjnmptoms 
of severe septic infection are very marked in these cases, and if 
drainage of the gall-bladder is not done promptly, before the 
infection extends to the ducts and the liver, the prognosis is very 
grave. If Jaundice is present it indicates a blocking of the hepatic 
or common duct by edema, and should add gi-eatly to the gravity 
of the prognosis. If drainage is established early the prognosis is 
remarkably good, and if it is done late, even after gangrene has 
occurred, but before a general cholangitis has developed, it is not 
bad. It is astounding how patients recover after operations which 
reveal an extensive gangrenous condition of the gall-bladder and how 
grave the condition becomes when there is an obstruction to the 
flow of bile tlirough the liver and ducts, as indicated by Jaundice. 
I am now speaking of the acute infections without stones. When 
the obstruction to the flow of bile is due to the lodgment of a stone 
or stones which can be removed through an incision in the conunon 
duct and free drainage established the outlook is quite favorable, 
even in very sick ])atient.s. 
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As fi basis for this paper I have studied my last 200 operations on 
tlie gall-bladder and ducts and have dmded them into two series 
of 100 cacli. At first I tliought 100 cases would be enough from 
whicli to draw conclusions, but later determined to go back over 
another 100 for verification and comparison of my conclusions. No 
case has been omitted because the lesion was not in the gall-bladder 
or ducts, and tlierefore in the list are a number of cases of cancer of 
the head of the pancreas and two of cancer of tlie stomach compli- 
cated by gall-stones. The inclusion of these cases greatly increased 
tlie operative mortality. We have also included in the mortality 
list a number of cases in which death did not occur for three or 
four months, and was due only indirectly to the operation. 

So far as the cases of acute cholecystitis, in which operation 
was done during tlie height of the attack, are concerned there is no 
difference in the two series. In the 200 cases tliere were 8 cases 
without stone and 2 deaths, eacli due to septicemia, and 35 cases 
witli stone and 10 deaths. The causes of death in tliese varied 
greatly: One was from acute hemorrhagic pancreatitis, present 
at the time of operation; 1 from hemorrhage from the gall-bladder 
and ducts two weeks after operation; 1 from suppurating pan- 
creatitis four months after operation; 1 from pulmonary embolism 
three montlis after operation and following a thrombophlebitis of 
the saphenous vein; 1 from abscess of the liver and of the spleen 
jiresent at the time of operation; 2 from septicemia; 1 from cirrhosis 
of the liver; 1 from cholangitis; 1 from acute endocarditis. These 
dcatJis compri^e nearly one-half of the total niunber in both series 
of cases, and in most instances might have been prognosticated 
at the conclusion of the operation. 

It must be apparent that an acute cholecystitis which does not 
proinjit \ subside under treatment or which is cliaracterized by 
SI \ (rc s\niptoms of general infection and especially by jaundice is 
a \(,\ serious condition and demands prompt operation, which 
s 1011 ( com])ri^e free drainage of the biliary tract. The cases of 
C'lminon duct mfeetion, esiieeially those in which we fiind tlie duct 
1 ( ( \\u 1 .1 muddy sand which must be scooped out with a spoon, 
'o '*!*) ^ '* nin-.t serious cases we see e.\cepting those compli- 

pVf * ! '^’^'wrhagic pancreatitis. In looking over these 

i f ! V impressed with the fact tliat tlie majority 

r! ■ \ cases and not ward cases, and that in 

a . a n ^ B in there was ample warrant for operation long before 


tl 


T ' '■‘'’^■''bation of the infection occurred. 
In tlie 20'i ervf ■ ' 


, , ,1 ,, „ cancer of the gall-bladder was found in 8 cases, 

I '"^bpareiitl} primary- in 7 of these.. In but 1 case could a 
a I ijy ration be done, and in this case a section of the liver 
lo.K ..It 1 the gall-bladder. The patient is alive and well 
m tour years after operation. In one of the fatal 
(If . f'-ain whether an obstruction of tlie duodenum 

’> t..nci r or si jdiilis. Cancer of the pancreas was found 
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in 4 cases; cancer of the ampulla in 1 case and cancer of the stomach 
(with gall-stones) in 2 cases. In these 14 malignant cases there 
were 11 deaths. It is apparent then that cancer of the gall-bladder 
or of the pancreas carries with it' a high operative mortality. 
Another observation of practical value is that gall-stones were 
responsible for nearly all tlie cases of primary cancer of the gall- 
bladder. Having accounted for 23 deaths, 12 in the acute septic 
cases (most of them having a cholangitis), and 11 in cases compli- 
cated by malignancy, I find 5 deaths unassigned; 1 was due to 
pulmonary embolism in a case of cholecystectomy; 1 to subdia- 
phragmatic abscess following choledochostomy; 2 to pneumonia, 
and 1 to complete suppression of urine. 

One natm’ally asks whether the type of operation influences the 
prognosis, and I can say definitely that simple drainage of the gall- 
bladder in the hands of most operators is somewhat safer than 
cholecystectomy or the operations involving the opening of the 
common duct or the duodenum; but when these operations are 
plainly indicated simple drainage of the gall-bladder will not in 
most instances save the patient or relieve him of his symptoms. In 
my last 100 cases I have removed the gall-bladder fifty-three times 
and in the previous 100 cases it was removed but eleven times. In 
reviewing the two series I cannot discover any difference in the 
mortality. In the 200 cases the common duct was opened and 
stones removed nineteen times and the duodenum opened twice to 
facilitate the removal of a stone from the ampulla. In nearly all 
the malignant cases no operation on the gall-bladder or ducts was 
done. 

The prognosis as to the recurrence of gall-stones is an interesting 
one, and my oivn experience leads me to believe that a true recur- 
rence is very rare. I have operated a second time upon four of my 
patients for stone. In one I found a stone in the common duct 
which I believe was overlooked at the first operation two years 
previous when I had removed a great many stones from the gall- 
bladder and seven from the common duct. In another operated 
upon seven years after the first operation because of an intermit- 
tent biliary fistula I found one small stone; at the first operation the 
patient was very ill from a suppurating cliolecystitis and cholangitis, 
and I had removed about 200 stones from the gall-bladder. I am 
rather inclined to think in this case a tiny stone was probably over- 
looked in the cystic duct. The third case was that of a physician 
who developed a recurrence of his symptoms about three years 
after his first operation, when I had removed 70 stones from the 
gall-bladder. I thought that in this case that again I might have 
overlooked a stone, but when I reopened the gall-bladder I found 
25 soft mulberry stones, undoubtedly of recent formation. In the 
foiuth case at the first operation I could feel no stones in the gall- 
bladder whicli appeared normal, and I did not open it. I attributed 
tlie syunptoms to a band of adhesion ex-tending from the pylorus 
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to the abdominal -wall. Three and a half years later at the second 
operation I found a single gall-stone. In this case it is quite 
possible that the stone may have been present at the first opera- 
tion. In the last 3 cases the gall-bladder was removed at the 
second operation. All of these cases are not included in the list of 
200 under consideration, but they comprise my entire personal 
experience with secondary operation for stone. In but 1 case, 
therefore, have I seen an undoubted redevelopment of gall-stones 
following a primary operation for stone. This experience, I think, 
answers very well a query whidi is constantly put by the patient. 

A rather interesting fact which is shonm by a study of these 200 
cases is that the danger of hemorrhage during and after operation on 
patients deeply jaundiced is practically eliminated by the prophy- 
lactic injections of horse serum. -Although scores of these patients 
had been deeply jaundiced for varying periods of time and the 
coagulation time greatly reduced, there was but one death from 
hemorrhage, a continuous oozing from the mucous membrane. 
Coagulation tests are verj" necessary in jaundiced patients in order 
properly to estimate the risk of operation. 

The opening and drainage of the common duct when indicated 
by the presence of a stone not only does not add to the risk of the 
operation, but if carefully carried out reduces it. TJie passage of 
inflexible probes into the ducts to ascertain if the obstruction has 
been entirely removed is dangerous; flushing the ducts with sterile 
water is a much safer method. It is much safer to open the duct 
than to crush the stone or forcibly push it up into the cystic duct 
or gall-bladder. When a stone is wedged in the ampulla it is often 
better to remove it through an incision in the duodenum than 
through the duct. 

In conclusion, I would say that the mortality in gall-bladder 
infections depends very largely upon whether or not a cholangitis 
is present and that a persistent jaundice aceompanied by general 
symptoms of sepsis is of grave import and calls for prompt drainage 
through the gall-bladder or common duct, or both ; that a patient 
having undoubted symptoms of gall-bladder infection should not 
be allowed to postpone operation until an acute exacerbation of 
the infection occurs; that even far-advanced and neglected cases 
of infection of the gall-bladder alone give good results following 
operation; that jaundice due to stone in tlie common duct in the 
absence of symptoms of sepsis is not necessarily a grave sjTnptom 
if prompt operation is done; that the high mortality following 
operations occurs in the cases of long-standing gall-bladder symp- 
toms with acute exacerbation of the infection and in cases ofmalig- 
nancy of the gall-bladder and pancreas; that the use of horse scrum 
has practically eliminated the danger of hemorrhage due to long- 
standing jaundice; that the recurrence of gall-stones after thorough 
operation is e.xtremcly rare; and finally, that more is to be learned 
from the study of our failures than our successes. 
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THE NERVOUS MANIFESTATIONS OF SYPHILIS OF THE EYE.^ 

By Joseph Collins, M.D., 

I’HYSICIAN TO THE NEUnOLOGICAL INSTITUTE, NEW YORK. 


I INTERPRET your invitation to discuss the subject of the nervous 
manifestations of syphilis of the ocular mechanism as a request for 
a statement of my experience: (1) As to their frequency in neuro- 
logical practice; (2) their clinical display; (3) their amenability to 
treatment, I have taken from the first division of the Neurological 
Institute the statistics of the past seven years. During that period 
the diagnosis of sj'philis of the nervous system has been made 
more frequently and satisfactorilj’^ than it was in former years 
before studj'" of the cerebrospinal fluid Avas a routine method of 
investigation. In approximately 4000 cases of nervous, mental 
and metabolic disorder there were 790 cases of syphilitic disease of 
the nervous system. 

The accompanying tables show in a general AA’^ay hoAv these cases 
AA’’ere distributed clinically. It should be remarked in passing that 
it was by design that so many Avere put under the general caption of 
cerebrospinal sj'philis. It is from this group of cases that Ave hope 
eventually to differentiate recognizable clinical entities dependent 
upon syphilis. Sj^philis of the nervous system includes diseases 
that haA^e their sole origin in syphilis, such as tabes and general 
paresis, also many diseases that may have their origin in other 
causes, sucli as myelitis, encephalitis and arteritis. It includes 
also indefinite symptoms or association of sjnnptoms A^ariously 
diagnosticated, usually of the chief complaint, such as headache, 
insomnia, neuralgia, rheumatism, arthritis and neurasthenia. The 
essential lesion of cerebrospinal syphilis is lymphoc3q;ic infiltration 
of the pia usually associated AAUth a circumA^ascular round-celled 
infiltration of the parenchyma immediately beneath it. This may 
or may not be associated AAuth changes in the bloodvessels, and it 
may be of any size and distribution. Varying AAUth its size and 
distribution Avill be the clinical display within certain limits. In 
certain cases this process progresses to sucli extent as to gNe rise 
to symptoms that justify the diagnosis meningitis: basilar, cortical, 
spinal. It may, on the other hand, giA^e rise to symptoms AA'hicli 
justify only the diagnosis of neuralgia or rheumatism or neuras- 
^thenia or any other term, popular at the time, to ex-press malaise. 
It is in such cases that the designation cerebrospinal sj-philis is the 
one that facilitates a conception of the pathological process and its 
treatment. For instance, it is not so A'ery long ago that it AA-as 


‘ Read at a combined meeting of flic New England Ophthalmological Society 
and Boston Society of Psychiatiy and Neurologj-. 
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generally contended that the ocular palsies of tabes were of nuclear 
origin, while those of cerebrospinal syphilis were of root origin, but 
with the disappearance of the conception of so-called parasyphilitic 
disease this attempt at differentiation has been abandoned. 

Syphilis writes its signature upon the individual whose nervous 
system has been invaded by the Spirocheta pallida, by disordering 
the size, shape and contour of the pupils, and in many instances 
by destroying their responsiveness to light and shadow. One-half 
of all our cases of syphilis of the nervous system were cases of tabes 
and general paresis, and in 335 of these 395 cases the size, shape 
and circularity of the pupil were disordered. Disorder of the 
circularity of the pupil has come to have such significance to me 
that in the absence of obvious attributable cause, such as iritis, 
scleritis or similar inflammatory conditions, it is considered sug- 
gestive of syphilis and warrant for study of the cerebrospinal fluid. 
It is therefore important to know whether such alterations occur 
in healthy individuals. It must be admitted that they do. For 
instance, Uhthoff foimd such anomalies two hundred and fifty-six 
times in 14,392 cases, i. e., nearly 2 per cent. Others who have 
investigated much fewer cases found a larger percentage. Ivanoff, 

9 per cent.; Mantoux, 5 per cent.; Dufour, 4 per cent. 

We do not know whether the individuals upon whom these 
statistics were based were in reality healthy. Manj’’ cases of 
syphilis of the nervous system are recognized today which ten 
years ago were not even suspected. They are diagnosticated 
because we have learned empirically to suspect them, because we 
have given to slight pupillary abnormalities greater significance, 
and because we have learned the value of information given by 
them. Such abnormalities need not mean the existence of s 3 T>hi]is. 
Thej^ maj^ merely indicate that sj'philis had existed and had been 
cured. 

In 467 of 790 patients it was noted that the pupils displayed 
tlie Argyll-Robertson phenomenon. It is interesting to note that 
in proportion to the thoroughness of examination of patients who 
have sj^philitic disease of the nervous sj'stem is tlie increased 
frequenc}’" vath which the A-R phenomenon has been found. 
Indeed, it may be said that the onlj’’ infallible sign of syphilis of 
the nervous system is the failure of the pupil which is not fixed 
meclianically to react to light. In twentj'-five years’ experience 
in hospital and private practice I have never encountered an 
example of A-R pupil in non-syphilitic individuals. It should be 
noted here, however, that isolated cases have been recorded bj' 
j\Iees, INIarguIies, Nonne and others, in which sucli phenomena 
occurred in chronic alcoholics and in which there was no historj’ 
of sj’philis, and no evidences of its existence were revealed bj' 
e.xamination of the blood serum and cerebrospinal fluid. In one 
case (Xonnc) the examination of the tissues after death did not 
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reveal lesions of syphilis. Other instances of loss of the pupillary 
light reflex have been recorded in syringomyelia by Dejerine and 
Miraille and others, in disseminated sclerosis by Van Rad, in 
diabetes by Biermann, in head injmy by Guillain, Franke and 
others, and in pineal gland tumor by Southard. 

The statistics that have been often cited to support the state- 
ment that A-R pupils occur in non-syphilitics in which the blood 
serum and cerebrospinal fluid have not been examined are useless, 
and it only serves to obscure the issue to quote them. We now 
know that some cases formerly diagnosticated as syringomyelia, 
dissemmated sclerosis and progressive muscular atrophy are some- 
times founded in pathological process which has its origin in syphilis. 

It may therefore be said that ^viA-R pupil bespeaks tbe existence 
of previous or existing syphilitic disease of the central nervous 
system. Lilce all rules this one may have exceptions. 

What does the A-R pupil mean for the individual who has it? 
It is generallj'' held that the prognostic significance is grave and 
that it heralds often a long time in advance the coming of tabes 
and general paresis, and other serious cerebrospinal manifestations 
of syphilis. In a general .way this is undoubtedly true, but I have 
among my histories not included in these statistics no less than 
22 individuals who have had A-R pupils for upward of five years, 
some as long as twenty years. In none of them has there been any 
indication of active syhilitic disease of the central nervous system. 
They are to be interpreted as indications of sj'philis that has come 
to a stand-still spontaneously or as a result of treatment. I men- 
tion these cases particularly, as many years ago I was lessoned 
by one of them. A man, aged forty-five years, who had typical 
A-R pupils, and to whose family I communicated my fears of 
their serious significance, has remained at the head of a large 
organization which has required most exacting attention, and he 
has remained well until now, when he is beyond sixty years. 

In every instance in which the A-R pupil is encountered acci- 
dentally, as for instance in routine ophthalmological examination, 
or elicited during the course of general examination, it is incumbent 
upon the physician to examine the blood serum and cerebrospinal 
fluid. In the event of their being found negative the physician 
is not justified in other conduct than that of watchful waiting. 
When' evidence of sjqihilis is found in the blood and cerebrospinal 
fluid in an individual who has A-R pupils the condition must be 
looked upon as grave and calling for active and vigorous treatment, 
but it does not necessariR’’ mean that the possessor of it is doomed, 
and it may indicate only the road he has travelled. 

Drejdus'^ says that isolated pupillary disturbances in s\'p]nlitics 
which he found in 35 to 40 per cent, of the cases should not be 


’ Mtinchen. mod. Wchnschr., 1912, No. 30. 
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considered of too grave pathological import. They may be merely 
indications of a former sj^ihilitic infection or drenching of’ the 
nervous system which has gone on to recovery. 

Assman^ comes to the same conclusion that cases of isolated 
pupillary anomalies without alteration in the cerebrospinal fluid 
are not of grave significance and those with alterations in the 
' cerebrospinal fluid are to be taken as indicative of oncoming tabes 
or general paresis. 

It is my conviction that if 100 individuals, aged fifty years, who 
had syphilis during early manhood and consider themselves well, 
were examined that a very considerable percentage of them would 
be found to have pupillary anomalies which we consider to be 
syphilitic. 

The Syphilitic Eye-muscle Palsies. Next in importance to 
pupillary disturbances are the paralyses of the various eye muscles. 
Since the times when von Graefe showed that in a series of 160 
cases of paralysis of the eye muscles upward of one-half of them were 
due to syphilis, it has been commonly stated that the origin of the 
ocular palsies are about equally divided between specific and non- 
specific causes, but since the diagnosis of ejqihilis has been removed 
from the realm of conjecture the percentage of sjTphilitic cases has 
become greater than this. In a previous paper, “Sjqihilis of the 
Brain,”'* I said, “The frequency with whicli functions of the cranial 
nerves are disordered in sj’philis of the brain has been habitually 
overstated by writers,” and further experience has corroborated my 
belief. In the 790 cases upon which this study is based there was a 
history of diplopia in 150 cases, i. e., in about 20 per cent. In only 
one-half of the number were there any evidences of third-nerve 
involvement when the patient was examined. In other words, the 
ocular palsies of syphilis of the nervous system are often transitory 
and disappear spontaneously or therapeutically. They are often 
the earliest sjTnptoms of syphilitic disease of the nervous system, 
particularly of tabes and basilar meningitis, and of what we refer 
to in this paper as cerebrospinal sj’philis. hly experience does 
not lead me to agree entirely with Barnes.^ “The ocular palsies 
which occur in tabes and general paralysis are in many instances 
permanent.” Such paralyses are usually partial, transitory and 
amenable to treatment; in comparatively few instances permanent. 
In the majority of instances tliey are not, as formerly held, pre- 
dominantly of nuclear origin. 

In our statistics the third nerve showed evidence of being partially 
or completely paralyzed in 62 instances, and it is interesting to 
note that it was only affected on lioth sides in 5 instances. Nonne' 


’ Dcutsch. Ztsclir. f. Ncrvciili., sli.t, .SOo. 

* Jour. Am. Med. As.--ii., July io, 1915. 

‘ Ocular Paraly?!;:, Birmincliain Med. Rev., l.txiii, 2S2. 

‘ SyphilU of the Ner\'ou« .‘'ysteni. .^ei-ond edition, p. 200. 
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William G. Spiller lias recorded^ a case of bilateral oculomotor 
palsy developing after an apoplectic attack, syphilitic in origin, 
implicating all the muscles supplied by the third nerve in each eye. 
There was no, implication of other cranial nerves except the optic. 
The occurrence of this paralysis had been preceded by a delirious 
state which had many features of an alcoholic delirium. He had 
a fall, striking the back of the head, nine years previous to the 
development of the eye paralysis, and two or three months after 
the fall he had a convulsion. At that time the pupils were Argyll- 
Robertson, and there was an absent left patella jerk; the oculo- 
motor palsies were detected six weeks before he died. On autopsy 
it was found that the ophthalmoplegia was caused by thrombotic 
closure of the small arteries supplying the portion of the oculomotor 
nuclei near to the pons, a bilateral softening of two separate lesions 
confined to the nuclei of these nerves. In every case of eye-muscle 
paralysis, it matters not its mode of onset or its association, syphilis 
must be considered. It must likewise not be forgotten that even 
with a positive Wassermann the cause of the palsy may not be 
lues but tuberculosis or sinus disease. To attribute any case to 
rheumatism, even though the serum is negative on first examination, 
is hazardous. The investigation should be searching before the 
rheumatic origin of the disease is accepted. 

Diplopia often occurs early in the course of sj^ihilis of the nervous 
sj^stem and frequently is associated with only one sjrmptom, head- 
ache. The following case is illustrative; 

Woman, married, aged twenty-three years, infection three montJis 
before the occurrence of headache and dizziness. After these 
symptoms had persisted two months she began to have diplopia. _ 

Physical examination showed partial paralysis of the left third 
and the right sixth cranial nerves. Serum Wassermann, negative; 
cerebrospinal fluid normal. She had three intravenous injections of 
sal varsan, tluee of neosal varsan, ten injections of salicylate of mercury 
and three months’ administration of iodide of potassium before she 
recovered. 

In such a case we assume that gumma or paclijuneningitis existed. 
It would scarcely be credible that there was nuclear involvement of 
the third nerve on one side and of the sixtli on the other. 

Paralysis of the third nerve in sj'philitic disease of the nervous 
system is not infrequently associated with disorder of the sixth 
nerve; very rarely with involvement of tlie- fourth. In this series 
of 790 cases the sixth nerve was involved thirty-one times; it may 
have been involved in other instances and have been the cause 
of the diplopia ; in tliese 31 instances it was affected at the time of 
examination. These figures constitute a far smaller percentage 
tlian those of Uhthoff, who found in 1.50 cases of paralysis of the 


• Lo Nevraxe, 1913. xiv, 1.1. 



COLLINS: NERVOtFS MANIFESTATIONS OF SYPHILIS OF EYE 655 


eye muscles the sixth nerve involved twenty-seven times. Of 
course the reason for the infrequent involvement of the sixtli nerve 
compared with the third nerve is its protected intracranial course 
and its small nuclear area. When the sixth nerve was affected 
simultaneously with the third nerve the lesion was usually con- 
sidered meningeal. 

The fourth nerve is aiBPected in cases of syphilis of the nervous 
system very rarely. In five instances only was any disorder of it 
recorded in these statistics. In one instance it was bilateral. 

The ocular disorder dependent upon syphilis may, of course, 
have nothing to do with the nervous mechanism of the eye. For 
instance, in the following case: 

A woman, aged forty-five years, seen July 13, 1912, luetic infec- 
tion denied. Transitory hemiplegia, abrupt onset accompanied with 
loss of consciousness, one-half hour’s duration. Hemiplegia dis- 
appeared in twenty-four hours, and she then complained of inability 
to see with the right eye. Examination five days later showed 
traces of right hemiplegia, sluggish left pupil; inability to see 
with the right eye in the upper half of the field and very hazy in 
the lower half dependent upon hemorrhage into the vitreous. 

Syphilitic Infection of the Optic Nerves. The optic nerve 
was affected more frequently than we expected. In 95 cases of 
the entire number the optic nerve was found to be diseased, showing 
inflammation, choked disk or atrophy, neuritic or simple. Among 
the 20 cases of cerebral meningitis papilledema was encountered 
five times, and in 251 cases in which the diagnosis of cerebro- 
spinal syphilis was made it was noted seven times; in every instance 
the choked disk was bilateral. It is interesting to note that in 
9 of the cases diagnosticated as tabes or taboparesis there was 
either optic neuritis or choked disk. In only 1 case of general 
paresis was there atrophy of the optic nerve, and in this case the 
tendon-jerks were exaggerated.- One of the extraordinary and 
inexplicable things about general paresis is that it does not cause 
optic atrophy. Dr. W. A. Holden, ophthalmologist to the Neuro- 
logical Institute, whose experiences with neurological material is 
perhaps greater than any ophthalmologist in this country, states 
tliat in 100 consecutive cases of general paresis with exaggerated 
knee-jerks examined at Ward’s Island there was not one case of 
change in the optic nerves. 

The aft’ection of the optic nerves in syphilis of the brain, whether 
it be choked disk, optic neuritis or atrophy, may be the result of 
increased intracranial pressure, the direct effect of the meningeal pro- 
liferation or pressure from a gumma. It may lilcewise be due to 
s^-philitic disease of the brain, especially of the anterior quadrigemi- 
nal or the geniculate body. 

Optic neuritis or clicked disk may, of course, either recover or 
go into atrophy. 
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An illustration of optic neuritis and choked disks yielding readily 
to treatment: 

The case of a woman, aged twenty-three years, who denied 
knowledge of infection but who admitted a Neisser infection, began 
to complain of headache three months before entering the hospital 
in November, 1913. Soon after the headache she complained that 
her eyes hurt. This she thought was due to working imder very 
strong electric light. She maintained that she had no other sjnnp- 
toms, but on questioning she admitted that occasionally during 
the past two weeks she had had diplopia. Examination was nega- 
tive except for a paresis of the left superior oblique and a papilledema 
with hemorrhages, elevation of two diopters in each eye in the 
retina and four in the disks. Laboratory examination revealed 
serum Wassermann positive, cerebrospinal fluid Wassermann posi- 
tive, globulin positive, and cells 73. She recovered promptly 
imder salvarsan administration. 

As an example of simple optic atrophy no more typical case 
can be cited tlian that of a man, aged thirty years, who denied 
sjqjhilitic infection. He had been complaining for a year of failing 
vision and of severe headaches coming on in the early morning. 
Physical examination was negative save for practically complete 
simple atrophy of the optic nerves in both eyes. The vessels showed 
possibly some slight sclerotic changes. The laboratory e.xamina- 
tion was: Serum Wassermann plus, cerebrospinal fluid plus, glob- 
ulin weakly plus, Fehling’s plus, cells 31, and this despite the fact 
that he had been under constant mercurial and salvarsan treat- 
ment for nine months before he came under my observation. 

In certain cases of optic atrophy accompanying syphilis it may 
be assumed that the lesion is of the meninges, but the diagnosis 
must be made without laboratory corroboration from study of the 
cerebrospinal fluid. For instance, in the following case: 

Male, aged fifty-four years; syphilitic infection denied. SjTuptoms 
of five years’ duration enumerated iu the order of their develop- 
ment; crick in the neck; inclination to hold himself tilted to the left; 
pain in the outer side of the right leg from the shoe top to the knee 
occurring par ox;v’sm ally; loss of dexterity of the hands; universal 
stiffness and emaciation; failure of eyesight; haziness of memory. 
Physical examination negative, save the eyes. Vision 20/50 m 
tlie right eye, recognition of movements of the hand in the left. 
Slight diffuse pallor of both disks, and some distance from the 
center of right disk there were a few black patches of choroiditis. 
Serum Wassermann was positive; cerebrospinal fluid was negative, 
lie made complete recovery in about six months under vigorous 
salvansan treatment. Incidentally his weight increased 70 pounds. 

Involvement of the trunks of the optic nerves may take place 
at any part of their course, but they are most liable to be affected 
at the chiasm, and tlie changes that take place in the fields as well 
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found to be positive. A month ago, seventeen j’-ears after the 
original attack, she had a left, incomplete hemiplegia, and the 
serum Wassermann was positive. 

Amenability to Treatment of the Nervous Disease of the 
Eye Due to Syphilis. This phase of the subject must be dis- 
cussed under three heads: (1) the pupils; (2) muscle paralysis; 
(3) diseases of optic nerve. 

I have never seen an instance of disorder of the pupils caused by 
sjfphilis of the nervous system disappear spontaneously or under 
treatment. 

Some of the muscle paralyses yield to treatment readily, others 
are most rebellious. The important matter is to distinguish one 
from the other. In a general way it may be said that the vast 
majority of cases of muscle paralysis associated with symptoms 
that justify -the diagnosis of meningitis, especially those coming 
on abruptly, yield to treatment or recover spontaneously. On 
the other hand, those due to nuclear lesion (which are apt to develop 
insidiously) are rebellious and unamenable, but the majority of 
permanent ocular palsies are not of nuclear origin. Some of those 
that are nuclear at the end of life may have once been radicular. 
Some eye palsies are dependent upon destructive lesion of nerve 
bundles that cannot be regenerated. The longer an ocular palsy 
has been in existence the more unfavorable, as a rule, is the outlook. 
All syphilitic ocular palsies should be vigorously treated medicinally, 
while the blood and cerebrospinal fluid show evidence of syphilis; 
and after experience has shown that it is not safe to stop treatment 
for several months after the laboratory tests are negative. 

Multiple ocular palsies indicative of diffuse lesion are quite as 
likely to yield to treatment as single paralysis. I have not com- 
piled the statistics that support these statements, but sucli is my 
impression from study of the histories. Optic neuritis and choked 
disk unaccompanied by sjunptoms of increased intracranial pres- 
sure often disappear almost magically under appropriate treatment. 
On the other hand, we occasionally encounter cases upon which 
treatment has absolutely no effect and which go on to atrophy. I 
have never seen a case of primary atrophy jdeld to treatment. 
Nevertheless, I consider it proper to give such case treatment^ if 
there are evidences of s^qiliilis in the blood and cerebrospinal fluid. 

I have seen cases of secondary atrophy improve proportionately to 
the disappearance of the intracranial disease, and some entirely 
recover. 

Ophthalmologists have a unique opportunity to aid in the early 
detection of s^qiliilis of the nervous system. Patients who show 
pupillary anomalies, particularly in size, contour and responsiveness 
to light, should be counselled to report to their physicians for 
examination of the blood serum and cerebrospinal fluid with the 
same seriousness as they are sent for investigation of the urine when 
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retinitis albuminuiica is found. Finally, no case of disease of the 
nervous mechanism of the eye that has its origin in syphilis should 
be considered beyond recovery or unsuitable for treatment save 
primary optic atrophy that has gone on to completion, 

I have never seen optic neuritis develop after the use of salvarsan 
such as has been described by Antonelli.® 

WHOLE NUMBER OF CASES — ^790. 

Tabes 

General paresis 125 

Cerebrospinal syphilis 251 

Syphilitic endarteritis • 28 

Moningomyclitis and myelitis 38 

Cerebral meningitis 20 

Variously diagnosticated • 37 

Sypliilis 21 

' 790 

TABES — 270 CASES. 

Disorder of size, shape and contour of pupils 248 

Loss of light reflex 223 

Changes in optic nerve 39 

History of diplopia 53 

Third-nerve involvement when examined 21 

Fourth-nerve involvement when examined 2 

Sixth-nerve involvement when examined 13 

GENERAL PARESIS — 125 CASES. 

Disorder of size, shape and contour of pupils 87 

Loss of light reflex 42 

Changes in optic nerve 1 

History of diplopia 11 

Evidence of third-nerve involvement 6 

Evidence of fourth-nerve involvement 0 

Evidence of sixth-nerve involvement 1 

CEREBROSPINAL SYPHILIS— 251 CASES. 

Disorder of size, shape and contour of pupils 206 

Loss of light reflex 142 

Changes in optic nerve 32 

Papilledema 7 

History of diplopia 29 

Endonco of third-nerve involvement 18 

Eridcnce of fourth-nerve involvement 2 

Evidence of sixth-nerve involvement 9 

CEREBRAL VASCUL/VR DISEASE— 28 CASES. 

Disorder of size, shape and contour of pupils 22 

Loss of light reflex 16 

Changes in optic nen-e 1 2 

Historj- of diplopia 4 

Third-nerve inr-olvcment ! ! ! 2 

Fourth-nerve involvement ! ! ! 0 

Sixth-norve involvement ] ! ! ! ! 1 


* iVreh. d'ophth., xx.xh, 534. 
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MENINGOMYELITIS AATD MYELITIS — 38 CASES. 


Disorder of size, shape and contour of pupils 30 

Loss of light reflex 17 

Changes in optic nerve ' . . . . 1 

E\’idence of third-nerve involvement 4 

Evidence of fourth-nerve involvement 0 

Evidence of sixth-nerve involvement 2 

CEREBRAL MENINGITIS — 20 CASES. 

Disorder of size, shape and contour of pupils 20 

Loss of light reflex 14 

Papilledema . 5 

Optic atrophy 8 

Third-nejn'e involvement 6 

Fourth-nerve involvement 1 

Sixth-nerve involvement . . . ‘ 4 

SYhlPTOMATIC DIAGNOSIS — 37 CASES. 

Disorder of size, shape and contour of pupils 24 

Loss of light reflex 13 

Evidence of second nerve involvement 1 

Evidence of third-nerve involvement 6 

Evidence of fourth-nerve involvement 0 

Evidence of sixth-nerve involvement 1 


CARDIAC SYPHUJS. 

By William Cabell Moore, B.A., M.D., 

ASSOCIATE IN MEDICINE, GEORGE WASHINGTON TJNIVERSITT, 
WASHINGTON, D. C. 

Syphilis has been recognized as a cause of heart disease for several 
centuries, and for a long time has been thought to be an important 
factor in the production of arteriosclerosis and aneurysm; but until 
recent years heart disease was not thought to be a frequent complica- 
tion of syphilis, nor has the nature of sjqihilitic infection of tlie 
heart been correctly understood. During the last six to eight years, 
however, this subject has been studied more thoroughly, and medical 
literature has contained a great many articles pertaining to it. In 
the main tliese articles have dealt with sjqihilis of the aorta rather 
tlian sjqihilis of the heart, but, judging by Warthin’s studies,' 
syphilis of the heart occurs quite as frequently, if not more fre- 
quently, than sj'philis of tlie aorta, and it would even appear that 
the heart is s>qihilitic in every individual showing good evidence of 
s%*philis elsewliere, and possibly in some showing no gross evidence 
whatever of the disease. 

In 1909 Wright and Richardson- demonstrated the Spiroelicta 
pallida in the aortas of 5 cases of sjqihilitic aortitis, in every one o 
whicli the aortic valves showed more or less well-marked fibrous 



MOORE: CARDIAC SYPHILIS 


661 


changes; in 1914 Cabot,® in proposing a new classification of cases 
with failing heart, called one of the four t;^es “syphilitic;” in 1915 
Anders'* states that rheumatism and syphilis head the list as causes 
of heart disease, and that some recent investigators say sjTphilis is 
the principal factor; while more recently Warthin® reports that in 
the pathological service of the University of Michigan, from 1912 
to 1914, one-third of all the autopsy cases on adults (41) showed 
active syphilis on microscopic examination, of which lesions were 
found in the heart in 88 per cent. 

Formerly these cardiac lesions were supposed to belong only to the 
tertiary and later stages. The lesions were thought to be mainly 
gummata or aneurysms or some less well-defined disease. But 
since the discovery of the Spirocheta pallida as the cause of syphilis, 
and of methods of staining the spirochetes in tissue, and of the 
Wassermann reaction as an aid to diagnosis, it has been learned 
that the heart may be affected in both the secondary and tertiary 
stages of the disease, and that the lesions are more frequently an 
epicarditis, endocarditis, or myocarditis. 

The spirochetes appear to have a special affinity for the heart 
and aorta, and are found frequently in these organs in syphilis. 
Beuter® and Benda^ and Sclunorl,® in Europe, first reported feding 
the spirochetes in the wall of the aorta in 1906 and 1907 and Wright 
and Richardson,® in this country, in 1909. Since then many others 
have confirmed these reports. However, Larkin and Levy® consider 
the demonstration of spirochetes in specimens of syphilitic aortitis 
as doubtful, and Longcope,*® who has made a careful study of 
syphilitic aortitis, said several years ago that spirochetes could not 
be demonstrated in such lesions constantly by any means. Warthln’s® 
painstaking and accurate studies and reports, however, prove con- 
clusively that they can be so demonstrated, and in the tissues of 
both the heart and aorta. He reported last year finding the spiro- 
chetes or the characteristic tissue lesions in the hearts of a number 
of latent, active, and unsuspected cases of s^qiliilis that came to 
autopsy, and thus pointed out the relative frequency of syphilis of 
the heart, as just mentioned. He found sj-philis of the heart in 88 
per cent, of sjqjhilitics, while the aorta was found involved in only 
78 per cent,, which is contrary to the prevailing idea heretofore. 

Warthin” also reported, in 1911, finding the heart wall crowded 
Mth spirochetes in congenital syphilis in nine infants and young 
cliildren that came to autopsy. In eight of these syphilis was not 
even suspected clinically. Up to this time congenital sjqihilis of the 
heart was considered a rarity, being limited to those cases in which 
gumma of the heart was found; but Warthin showed that there 
exists a special form of diffuse interstitial myocarditis in congenital 
sj-philis, with nothing in tlie gross appearance to suggest myocarditis, 
but with certain fibroblastic epitlielioid areas of the heart wall micro- 
scopically found crowded with, spirochetes. Warthin considers this 
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an important cause of sudden death, in early life, occurring as a rule 
in apparently healthy children, in whom sjTjhilis may never have 
been suspected clinically. In this connection Wiesner,“ in 1905, 
reported finding syphilitic aortitis in congenital syphilitics, and 
Rach and Wiesner,^® in 1907, foimd changes in the aorta in the 
majority of a large number of syphilitic fetuses examined; while 
Klotz,^^ in 1908, found lesions in the aorta, practically identical with 
those in the acquired disease, in a case of congenital syphilis that 
came to autopsy. 

As to the nature of the syphilitic process in the heart, various 
authorities® is i? is practically agree that the lesion begins in all 
stages in the lymph spaces around the small vessels as a localized 
or diffuse, perivascular, small round-cell and plasma-cell infiltration, 
resulting in a productive inflammatory process. The evidence of 
these changes is plain microscopically, where there may be little or 
no macroscopic evidence, and the spirochetes may be found in these 
areas at autopsy.® Likewise, this process can be differentiated 
histologically from the simple degenerative process in athero- 
sclerosis.® 

The lesion may be situated in the epicardium, the endocardium, 
or the myocardium, but is more frequently found in the myocardium. 
In a series of 50 cases that came to autopsy, reported by Brooks'® 
in 1913, the myocardium was diseased in 44 cases and the epicardium 
in 28, disease of the coronaries occurred in 35, and there was cardiac 
gumma in 6. Brooks does not mention the number in which endo- 
carditis was present, but sjqihilitic endocarditis is known to occur 
frequently, and syphilis is such a well-knowm factor in the production 
of aortic endocarditis that it is to be suspected strongly in any case 
of aortic insufficiency. This is tlie most frequently encountered 
sjqihilitic valvular lesion, and occurring without involvement of any 
other valve, especially in patients under fifty, is extremely suggestive 
of sj’philitic origin. Longcope,'" basing his deductions upon a 
series of autopsy cases, found that 81.5 per cent, of cases of imcom- 
plicated aortic insufficiency were probably sjqjhilitic, and Larkin 
and Le\’^"® state that pure aortic insufficiency is undoubtedly of 
S3q)hilitic origin except in cases of infective endocarditis. When the 
aortic lesion is associated ndth a lesion of the mitral or of other 
valves, sjqihilis is less likely to be the cause, the probable origin being 
an infective or atheromatous process; but sj-philis should be sus- 
pected until disproved. Longcope®® has reported 2 cases of aortic 
insufficiency associated Avith disease of the mitral valves in which 
the Wassermann reaction was positive, but he states that spiro- 
chetes Avere not found in the mitral A'ah’cs, and tlierefore the mitral 
lesion was not proved positi\’ely to be sj'pliilitic. 

Aortic insufficiency is also often associated with aortitis and some- 
times AA-itli aneurysm of the arch of the aorta, both frequently the 
result of SAqiliilis. Wright and Richardson® found involvement of 
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the aortic valve in the 5 cases in which they found spirochetes in the 
aorta; Larkin and Levy® state that an insufficient^ aortic valve is 
the most common complication of syphilitic aortitis^ and Long- 
cope^® has frequently found the two associated, the general impres- 
sion being that the valvular lesion is an extension from the aortitis. 
Longcope'® found 4 cases of aneurysm in 43 cases of aortic insuf- 
ficiency, and a similar case was seen by me mthin the past month 
at the George Washington Hospital Dispensary: A colored woman, 
aged twenty-eight years, with the physical signs of aortic insuf- 
ficiency, and a broad supracardiac area of dulness which the fluoro- 
scope showed to be a pulsating and expansile mass. She had a 
strongly positive Wassermann. 

Also, lesions of other valves than the aortic are sometimes found 
associated with aortitis, or with aneurysm of the arch, in patients 
vdth a positive Wassermann and other evidences of syphilis, who do 
not give a history of rheumatism or other infection, except syphilis, 
that might produce endocarditis. Two such cases have been seen 
by me recently. In one, seen in the George Washington Hospital 
Dispensary, there were the signs of mitral stenosis and of aortitis 
in a woman, aged thirty-one years, who had a positive Wassermann 
and syphilitic sores in the mouth. In the other, seen in the hospital 
wards, there was a pulmonary stenosis associated with a beginning 
aortitis in a syphilitic, in whom the valvular lesion appeared to be 
the result of an acute endocarditis, and therefore of recent origin. 
If so the inference is that it was due to syphilis, though -there was no 
absolutely definite evidence to this effect. This patient was seen by 
other observers, all of whom concurred in the diagnosis of pulmonary 
stenosis. Pulmonary stenosis is found so rarely in acquired cardiac 
disease that this case should be of sufficient interest to be reported 
briefi5^ 

Case Heport. — H. H., aged twenty-eight years; white; male; 
married; cashier in a restaurant. This patient was sent in by Dr. 
Kane because of fever, headaclie, vertigo and nausea setting in 
suddenly three days before. His family history and personal history 
were negative. He denied syphilitic infection, but his Wassermann 
was four plus and Noguchi turn plus. He had been married nine 
months and his wife had become pregnant once, resulting in a 
miscarriage. His temperature was irregular, ranging the first three 
days from 97.6° to 104.0°; the next two weeks from 98° to 101°; 
and then for four days from 98° to 100°, which it was when he left 
the hospital. Examination disclosed nothing to account for the 
fever other than the cardiac findings and the positive Wassermann. 
There was no throat or joint involvement tliat could be made out, 
nor history of any at a previous time. Tlie cardiac impulse was in 
the fiftli left interspace, 11 cm. from the midsternum, and the 
R. C. D. extended 12 cm. to tlie left and 3 cm. to the right of the 
midlinc. There was an area of retromanubrial dulness extending 
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5 cm. to the left and 2 cm. to the right in the first interspaee, and 
3.5 cm. to the left and 2 cm. to the right in the second interspace. 
There was a marked systolic thrill felt in the first, second and third 
spaces to the left of the sternum, most marked in the first. A soft 
systolic murmur was heard at the apex and transmitted faintly 
to the axilla; a loud, long, and coarse systolic murmur was heard 
over the left base, loudest in the first left space, also a faint systolic 
miumur was heard in the aortic space and in the neck. These 
murmurs and the thrill were scarcely recognizable at the first exami- 
nation, later increased in intensity, and varied much in intensity 
from time to time. The aortic second was distinct, the pulmonic 
second faint. The blood-pressure was 124 systolic and 64 diastolic 
in the left arm and 126 systolic and 58 diastolic in the right arm 
(Tycos). The pulse was regular in force and frequency, 64 to 100, 
generally between 80 and 90. There was no tracheal tug and pulsa- 
tion in the radials was synchronous. The blood, on admission, 
showed 80 per cent, hemoglobin, 4,200,000 red cells, and 8900 
leukocytes; 65 per cent, polymorphonuclear neutrophiles and 4 
per cent, eosinophiles, 10 per cent, small and 20 per cent, large 
lymphocytes, and 1 per cent, transitionals. One week later there 
were 11,200 leukocj’tes. The Widal was negative and the malarial 
parasite was not seen in four examinations. A roentgen ray by Dr. 
J. H. Selby showed an area of increased density in the first and 
second spaces, comparing accurately with the area of dulness in 
this region, and the fluoroscope showed no expansile tumor. He was 
given one deep injection of salicylate of mercury, which produced 
salivation promptly, and two doses of salvarsan, but did not seem 
to be particularly benefited. He left the hospital at his own request, 
and, unfortunately, has been lost sight of. 

The time at which the heart lesion becomes manifest varies and 
cannot always be determined, but Brooks'® states that serious in- 
volvement of the heart may begin before or \\dth the secondary 
stage, and that lesions in the heart frequently appear early. In one 
case in Brook’s series deatli resulted from a minute perforation of 
the aorta just above the ring before the secondary rash had fully 
appeared and before the diagnosis had been made. Other instances 
of early cardiac sjqihilis have been recorded, but not many. In 
tliis connection I wish to mention a case recently seen by me: 

A young man, aged tiventy-four years, referred by Dr. Garnett 
for examination because of precordial pain of a few days’ duration, 
had a temperature of 99.6° and a pulse rate of 110, a sUghtly 
enlarged area of cardiac dulness, an occasional extrasystole and a 
soft systolic murmur at the base. There was a beginning macular 
eruption over his body, wdiicli he had not noticed until it w'as poiiitcd 
out to him at tliat time. He denied knowledge of luetic infection, 
but acknowledged possible exposure to infection. Ilis Wassermann 
was strongly positive. Since getting ahtiluetic treatment his 
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cardiac symptoms have subsided. Therefore this would appear 
to be a case of syphilis with cardiac involvement occurring early in 
the secondary stage. 

The cardiac involvement is not often recognized at this early 
stage, however. The majority of cases of cardiac syphilis are dis- 
covered at a later period, owing, probably, to the fact that the 
symptoms of cardiac sj’philis in the early stages are not very definite, 
and to the fact that the relation between such cardiac symptoms and 
syphilis is not generally understood. Possibly, too, though infection 
of the heart occurs early, the process may remain latent for years. 
Precordial pain, palpitation, dyspnea, tachycardia, with inter- 
mittence, extrasystole or other disturbance of rhythm, more marked 
on slight exertion, together \vith a soft systolic murmur at the apex, 
are very suggestive of cardiac involvement even when history of 
the infection is denied. Grassman,^! in his study of the vascular 
system of 288 cases of secondary syphilis, states that in 85 per cent, 
there were disturbances in the rate and rhythm of the pulse, while 
accidental murmurs, usually with dilatation of the heart, occurred 
in 40 per cent. With the secondary stage, in addition to the symp- 
toms directly referable to the heart, there also are symptoms of a 
mildly acute infectious disease, slight fever with a moderate leulco- 
cjdosis often and a relative polymorphonuclear increase. Later 
in the disease, after a longer cardiac involvement, the earlier cardiac 
symptoms having been overlooked possibly, the symptoms are those 
of an acute or more usually a chronic endocarditis, generally of the 
aortic valve; or of myocarditis; or of angina, due possibly to partial 
occlusion of the coronary arteries; or of heart-block. 

The diagnosis will depend upon these signs and symptoms of some 
cardiac disorder, together 'with the history, the general aspects of 
the case, the Wassermann, and the response to specific medication, 
Possiblj'^ the most important single element is a positive Wasser- 
mann. In a study of 36 cases of aortic disease, in 1912, Cummer and 
Dexter^^ found a positive Wassermann in 27, or 75 per cent.; and 
out of 47 cases examined by Longcope'® 35, or 74.4 per cent., gave 
a positive reaction. Seven of tliese positive cases came to autopsy, 
and all showed typical mesaortitis with involvement of the aoi-tic 
ring, while in 3 spiroclietes were found in the wall of the aorta, 
Larkin and Levy® state tliat 94 per cent, of individuals with luetic 
aortitis give a positive Wassermann. Similar reports are to be 
found, the percentage of positive Wassermanns being variously 
given. Longcope,^^® in summing the matter up, gives from 25 to 
G8 per cent, positive in general cardiovascular disease, from 75 to 
80 per cent, positive in aortic insufficiency, from 85 to 95 per cent, 
positive in aneuiysm, and from 75 to SS per cent, positive in aortic 
disease in general. As stated before, the signs of aortic indufficiency, 
unassociated witli other vahmlar lesions, in an indmdual under 
fifty are practically patliognomonic of cardiac sj-philis, when 
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infective endocarditis can be excluded; and the association of any 
valvular lesion with an aortitis or an aneurysm of the arch of the 
aorta in a person with a positive Wassermann, in whom rheumatism 
can be excluded, is, to my mind, to be looked upon with great sus- 
picion. Anginal attacks suggest disease of the coronaries or cardiac 
aneurysm, and tlie possibility of syphilitic etiology in this event, 
especially in persons under fifty, should be carefully investigated. 
The so-called cardiac crises in tabes are probably anginal attacks 
from coronary disease, so frequently the result of sjqihilitic infection 
of these vessels. Warthin* believes that the heart and aorta of 
every latent sjqihilitic are involved, and that syphilis will be found 
to be the principal factor in the production of myocardial insuf- 
ficiency and the cardiovascular renal complex. From his studies 
it is to be inferred that when sjq)hilitic aortitis exists there exists 
also sjq)hilitic involvement of the heart, and, also, contrary to the 
general impression, that the cardiac lesion is not necessarily inci- 
dental to the aortitis. This aortitis may be recognized by increased 
retromanubrial dulness, a broad roentgenographic shadow in this 
region, possibly increased systolic blood-pressure, a systolic murmur 
at the base transmitted to the neck as a rule, and a positive 
Wassermann. 

A cure of cardiac sjqihilis is hardly to be expected under any 
circumstances, but an amelioration of the symptoms and a pro- 
longation of life in comparative comfort may be expected when 
proper treatment is instituted early. Even in late cases proper 
treatment will do much good, but after cardiac decompensation has 
set in it is imusual for any treatment to do more than slight good, 
and such cases usually end fatally within a comparatively short time. 
There w'ere 2 cases wdth decompensation in the George Washington 
University Hospital wards recently. One derived no benefit from 
any treatment and ended fatally in a short time; the other improved 
somewhat under rest, digitalis, mercury, and salvarsan, and left 
the hospital, but wvas never able to return to work, and has again 
more recently returned to the hospital for further treatment. 
Brooks and Carrolfi’ state that wdien treatment has been inter- 
rupted, as in this instance, and is later resumed again, one rarely 
gets as prompt and satisfactory a response. This observation is 
exemplified in this patient. 

Treatment of cardiac sjqihilis should be mainly antisyphilitic and 
intensive. It should differ but little, if at all, from the treatment of 
sj'jiliilis generally, except in so far as the cardiac involvement may 
be seen to be affecting the patient. The principal object should be 
to destroy the spirodietes in the tissues as quickly and as effec- 
tively as possible, and therefore antisj'philitic treatment should 
be pushed to the limit of tolerance. As to specific medication, there 
can be no cut-and-dried rules that will apply to all cases. Each case 
must be treated individually. Mercury by deep injection, preferably 
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one of the soluble salts, and salvarsan intravenously are both to be 
used. There appears to be but little choice between the old and the 
new salvarsan, but personally, from a rather limited observation, I 
am inclined to prefer the old. There is some question as to the use 
of salvarsan in acute endocarditis, but used in small dose often 
repeated, rather than in full dose, I believe it to be safe. The iodides 
are apparently of no use in the early cases, though possibly helpful 
in old lesions. Improvement is prompt, as a rule, in all cases, 
though, of course, more marked in early cases, and cardiac decom- 
pensation always offers a poor prognosis. In the early cases the 
patients must avoid cardiac strain until their cardiac symptoms are 
in abeyance; othenvise cardiac treatment is not indicated. In 
long-standing eases, when circulatory disturbance is more marked, 
improA^ement often takes place promptly under specific treatment 
alone, but, as a rule, it is almost always advisable also to place these 
patients under the usual hygienic and therapeutic treatment indi- 
cated by the circulatory condition, mainly rest and digitalis. 

According to Brooks and Carroll, Anders and others treatment 
should be continued for at least one year after all signs of activity 
have subsided, and, irrespective of a negative or a positive Wasser- 
mann, antispecifics should be administered from time to time 
throughout life. 

Conclusions. Cardiac complications during syphilis occur raucli 
more frequently than has been recognized generally heretofore. 

The cardiac lesions occur earlier in the disease than has been 
thought, even in the early secondary stage. 

Congenital sjqihilis of the heart is a cause of sudden death in early 
^ life, this condition being unsuspected clinically, as a rule. 

The nature of the process in the heart is distinct and may be 
recognized microscopically, and the spirochetes may be found in the 
lesion; it is most frequently a myocarditis. Uncomplicated aortic 
insufficiency is of syphilitic origin in the majority of instances. 

The sjTnptoms are not definite but e.xtremely suggestive; the 
diagnosis depends mainly upon the signs of some cardiac disorder, 
with a positive Wassermann, and a response to antiluetic treatment. 

The prognosis is good in the early stages and varies directly Avith 
the stage of the disease and the extent of the changes produced. 

Treatment should be mainly antisjqdiilitic and intensive. Cardiac 
treatment is required rarely except in cases with decompensation. 
Once instituted treatment should be carried through persistently 
and uninterruptedly. 
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StJLPHOCONJUGATION AS A TEST OF UVER FUNCTION. 
Bt Max Kahn^ M.D., Ph.D., 

kew tore. 

(From the Department of Laboratories, Beth Israel Hospital, New York.) 

Of the various functions of the liver, its detoxicating influence 
is one of the most important, and one also, to which very much 
attention has been devoted. It is quite well knorni that toxic 
radicals liberated during the process of normal or abnormal intes- 
tinal digestion are carried to the liver by means of the portal circu- 
lation, and there eitlier neutralized or o.xidized or. conjugated, etc., 
to lessen or remove the toxic influence of the substance. One of 
these methods of detoxication is the union of aromatic radicals with 
sulphuric acid and their excretion in the form of conjugated sul- 
phates (ethereal sulphates) in the urine. 

Since Stadeler found phenol in cows’ and horses’ urine, LandoH, 
Lichen, Hoppe-Seyler, Buliginsky, and Munk found traces of it in 
normal human urine, and Salkowski observed that in ileus and 
other obstructive intestinal disease the excretion of phenol in the 
urine is much increased. 

This formation of phenol and phenolic substances, cresol, indok 
skatol, etc., has been ascribed to the action of intestinal bacterial 
flora. Such organism like the B. coli communis, wLich is a normal 
inhabitant of the intestinal canal, are harmless under ordinary 
circumstances. In conditions of injury to the intestinal mucosa 
these organisms become virulent (Fermi and Salto). Other organ- 
isms, like the B. putrificus, the B. aerogenes capsulatiis, which are 
obligatory anaerobes, thrive in the colon when there is no oxygen 
(Ilcrtcr) and break up protein into the carbocyclic, toxic substances. 
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In normal conditions of the alimentary tract, Strauss and Philip- 
sohn found no phenol in the urine of human beings, and they con- 
cluded that under normal conditions the phenol and other radicals 
were conjugated with sulphuric acid. According to these authors 
the liver is the seat of this conjugation. 

Herter and Wakeman took 7 grams of liver, kidney, muscle, 
brain, and blood respectively, which they minced, and treated each 
tissue with 10 c.c. of a weak phenol solution, and allowed to stand 
for two to three hours. The mixtures were then distilled, and they 
found that there was a loss in the phenol distilled over. The liver 
retained most of the phenol, then came in order the kidneys, muscle, 
and brain. 

In hepatic disease there have been observed disturbances in the 
elimination of the ethereal sulphates. In conditions of jaundice 
Biernacki found four times as much ethereal sulphates as normally. 
Darenberg and Perroy found an increased excretion of indol and 
skatol in the urine of jaundiced individuals. Labbe and Vitry 
obtained similar results. Magrageas obtained varying amounts of 
ethereal sulphates in icteric patients. 

The question has been discussed by Eiger and Hopazde whether 
the aromatic compounds formed in the system are diminished 
in amount and destroyed under normal conditions of hepatic 
activity, and whether in cases of disturbances of the function of 
the liver, these compounds are obviously increased and placed at 
the disposal of the liver for conjugation wdth sulphuric acid. The 
subject is important in its relation to cases of disease of the hepatic 
parenchjTna, more so than in cases of simple biliary stasis. The 
ethereal sulphmic acids are most frequently, both absolutely and 
relatively, increased in atrophic cirrhosis of the liver, and most 
markedlj’ in tumors of the liver. 

Finizio studied the excretion of ethereal sulphates in normal 
individuals, in a patient suffering with an echinococcus cyst of the 
liver, and in cases of hepatic cirrhosis. He found that when he 
administered thjTnol to the normal or echinoeoccic individual there 
was a marked increase in the ethereal sulphate output in the urine, 
whereas the cirrhosis patient showed no such increase. 

It has been quite definitely established that normally the inor- 
ganic sulphates of the urine form about 70 per cent, of the total 
sulphur and the remaining 30 per cent, are divided almost equally 
between the ethereal sulphates and the neutral sulphur. 

It is, of course, impossible to rely upon the excretion of ethereal 
sulphates as an index of hepatic function. The proteins that are 
ingested daily g^^'e rise to their quota of aromatic radicals which 
influence the quantity of the conjugated sulphates excreted. 

It has seemed to me advisable, therefore, to administer a defi- 
nite quantity of an aryl compound and to examine the urine for 
the conjugated products of this substance. For the purposes of 
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more functions of the liver may be disturbed without affecting the 
other hepatic functions. One objection to the study of the func- 
tion of any organ as an index of disease of that organ is that it is 
perhaps possible for the healthy portion of the diseased organ to 
compensate and assmne the work of the whole gland. In such a 
condition, of course, the functional capacity of the organ may be 
normal and would be no index of the pathological changes in that 
organ. Under these circumstances only marked destructive changes 
would leave their impress on the functional sufficiency of the 
organ. 


ETHEREAL SULPHATE ELIMINATION BEFORE AND AFTER THYMOL 

ADMINISTRATION. 


Case 

No. 

1 

1 

Diagnosis, 

j Total sulphur, 
j gms. 

Ethereal sulphate 
sulphur, gms. 

Ethereal sulphate 
sulphur, per cent. 

Before 

thymol. 

, After 
thymol. 

Before 

thymol. 

j After 
thymol. 

j Before 

1 thymol. 

After 

thymoh 

1 

Normal 

2.0375 

2.1295 

0.2893 

0.5646 

1 14.2 

26.8 

■ 2 

Gastritis 

1.9428 

1.7427 

0.1457 

0.3380 

7.5 

19.4 

.3 

Fracture 

2.7467 1 

2.6527 

0.3131 1 

0.6024 

11.4 

23.6 

4 

Congestion of liver 

0.9852 i 

0.0734 

0.1753 

0.7069 

17.8 

20.8 

5 

Congestion of liver 

1.7345 

1.6982 

0.2480 

0.3610 

14.3 

21.2 

G 

Gall-stones 

2.7628 

2.8075 

; 0.7597 

1.0303 

27.5 

30.7 

7 

Gall-stones 

3.0042 

: 2.6826 

0.3965 

0.8474 

13.2 

29.4 

S 

Cholecystitis 

2.7807 

2.6437 

0.4866 

0.7428 

17.5 

28.1 

9 1 

Atropliio cirrhosis 

2.2328 

2.3029 

0.2791 

0.3400 

12.5 

15.2 

10 

Tumor of liver 

1.9492 

1.8757 

0.1637 

0.3676 

8.4 

19.6 

11 1 Cancer of liver 

2.7526 

2.6278 

0.6083 

0.6648 

22.1 

25.3 

12 1 

Syphilis of liver 

2.8104 

2.9075 

0.3990 

0.5437 

14.2 

18.7 


The results that we have obtained in the cases cited in the accom- 
panjdng table are very encouraging. The work is now in progress. 
We are collecting comparative data as to the positive incidence of 
this test and other tests of liver sufficiency in the same case of hepatic 
disease. 


SOME CLINICAL AND EXPERIMENTAL OBSERVATIONS ON 
GASTRIC ACIDITY USE OF THE GAS-CHAIN METHOD. 

By Colder L. McWhorter, M.D., Pii.D., 

CHICAGO, 

(From the Department of Surgery, University of Minnesota.) 

In order to determine the effect produced by chronic inflammatory 
and altered physiological clianges in the gastro-intcstinal tract, I 
have undertaken tlie study of tlie gastric secretion in such conditions 
by means of tlie exact gas-cliain metliod of determining tlie acidit}' 
and have plotted curves, comparing the results with those gained by 
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the titration method. Previous to this time acidity curves have 
been made clinically only by the titration method. My estimations 
were made from specimens collected at short intervals after test 
meals in clinical cases and in animal experiments. In order to obtain 
pure juice in the latter experiments Pawlow pouches were made a,nd 
estimations of secretion carried on before and after the production 
of lesions or altered physiological conditions. In such surgical con- 
ditions there may be an increased acidity in the stomach contents; 
in these observations I have attempted to determine whether such 
an increase is due to an actual increased acidity in the gastric juice. 

The apparatus used in the gas-chain method of determining the 
hydrogen ion concentraion was put at my disposal by J. F, Mc- 
Clendon.^ This apparatus consists of a hydrogen electrode, a calomel 
electrode and a potentiometer for measuring electromotive force. 
The principle of the gas-chain method is well described by Sedgwick.^ 
As to the colorimetric determination of the hydrogen ion concen- 
tration the results so far, when applied to gastric contents containmg 
varying amounts of protein and salts, have proved inaccurate and 
unavailable for following changes in reaction during digestion. 

A solution is acid in reaction when it contains an excess of hydro- 
gen over hydrox3d ions, neutral when they are in equal numbers 
and alkaline when hydroxyl ions predominate. Pure distilled water 
dissociates into hydrogen and hydroxyl ions, the extent of the dis- 
sociation being such that in one liter of water at 22° C. there is 
approximately ToinmrirTr gi’am of hydrogen ions; that is, con- 
centration of the hydrogen ions is rcfftWiTD' normal (atomic 
weight of hydrogen as 1), The shorter method of representing so 
many figures is usually adopted, the logarithmic notation: thus, 
TFu uVoiTir H- Acid = 10"^ or simply pH 7. Since there is one 
lij^droxyl ion formed for each hydrogen ion the concentration of the 
hydroxyl ions must also equal pH 7, 

The measmement of the pure gastric juice has been made by 
Menten,® and found to vary from pH = 0.92 to 1.58, highest in the 
appetite juice and lowest in the secretion in the empty stomach, 
hlicliaelis and Davidsohn^ state that the average acidity of the 
stomacli contents after an Ewald test meal means 0.028 to 0.0015; 
h>q)eracidity, 0.011 to 0.088; hypoacidity, 0.000,0041 to 0.000,000l! 
McClendon,® after normal meals, found a rise in acidity for two or 

» Hydrogen and Hydroxyl Ion Concentration in Physiologj'- and Medicine, Med 
Rev. of Rev., 1916, xxii, 333. 

= Hydrogen Ion Concentration of the Gastric and Duodenal Contents in Children 
Tr. Am. Pcdiat. Soc., May, 1915. ’ 

’ Acidity of Undiluted Normal Gastric Juice from a Case of Human Gastric 
Fistula, Jour. Biol. Chom., 1915, xxii, 341-343. 

■< Die Bedeutung und die Mossung der Magcnsaftaciditat, Ztschr. f. Exper. Path n 
Thcrap., 1910-1911, viii, 39S. 

‘ Acidity Curves in the Stomachs and Duodenums of Adults and Infants Plotted 
with the Aid of Improved Methods of Measuring Hydrogen Ion Concentration 
Am. Jour. Physiol., 1914, xxxv, 191-199. 
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three hours, when it remained constant until the food had left the 
stomach. Carlson® believes that the view of Pawlow'^ tliat gastric 
juice is secreted at uniform and constant acidity is true for man 
only in regard to the appetite, digestive and hunger juice secreted 
at a fairly high rate, and has observed that the normal gastric mucosa 
is capable of secreting a juice of submaximal acidity. Hardt® after 
experimental production of gastric and duodenal ulcers found no 
increased acidity. Grey® after cholecystogastrostomy found no 
change in the acidity of the gastric secretions. 

Pawlow believes that the slower rate of secretion may give a 
chance for the HCl acid to be partly neutralized by the mucus in the 
stomach. BoldyreiP® has shown the entrance of the intestinal 
contents to be the most important factor in neutralization of the 
stomach contents. 

For the purpose of comparison of acidity estimations a standard 
test meal was adopted which consisted of two slices of bread with 
crusts removed and two glasses of distilled water. In all estimations 
the Rehfuss*^ tube was used for collecting specimens. Collections 
were made every fifteen minutes from the time the test meal was 
eaten until no more material could be aspirated. Unfiltered gastric 
juice was used in the estimations, though at times it was strained 
through coarse gauze. In order to compare the actual acidity to the 
acidity obtained by the usual titration methods, samples of the juice 
were titrated against a KOH solution, using dimethyl amino 
azobenzene and phenolphthalein as indicators. I have found that 
the value of these indicators used clinically in determining free and 
total acidity by titration -with an alkali is in many cases parallel, 
though not equivalent, to the actual acidity as determined by the 
gas-chain method (Fig. 1). Much discussion has arisen as regards 
the value of the titration methods; consequently, I have made ob- 
servations by both methods,, and have plotted, also, corresponding 
curves to compare the values of the dimethyl amino azobenzene 
acidity to the actual acidity. Fig. 1 shows tlie curves running fairly 
constantly parallel tliroughout; however, tlie acidity as determined 
by the “indicator method” is uniformly higher than the actual 
acidity. Fig. 2 shows the plate for determining tlie hydrogen ion 
concentration from the dimetliyl and phenolphthalein acidity as 

‘ The Secretion of Gastric Juice in Man, Am. .lour. Physiol., 1915, x-^rii, 51. A 
Note on the Chemistrj- of Normal Human Gastric Juice, Am. Jour. Pliyrioh, 191o, 
xxx\'iii, 2-18. 

” The Work of the Diftestivo Glands, 1910, translated by Thompson. 

■ The Secretion of Gastric Juice in Ca.«os of Gastric and Duodenal Ulcers, Am. 
Jour. Phya'ol., 1910, xl, 31*1. 

• Jour. Exper. Mod., 1910, x-xiii, 15. . , • 

ScU-re(!ulation of Acidity of Gastric Contents and Real Acidity of Ga.stnc Juice, 
Quarterly Jour. Exper. Physiol., 191*1, xai, 1-12. . 

“ A New Method of Gastric TestinB, xrith a Description of a Method for Fractional 
TestiiiK of Gastric Juice, Am. Jotm. Med. Sc., 191*1, cxlvii, 8-18. 




676 MCWHORTER: GASTRIC ACIDITY USE OP GAS-CHAIN METHOD 


curve. FraenkeP^ found the Congo-red acidity to be almost con- 
stantly parallel to the actual acidity as determined by the gas-chain 
method, and states that the phenolphthalein acidity does not show 
the free HCl acid even in the pure gastric juice. 


TltTsAlorv 



3 


Fig. 2. — By this chart the degree of dissociation of HCl at different degrees of 
strength may be determined and either the hydrogen ion concentration or the pH 
estimated. The curre continued from 120 c.c. N/10 HCl = pH 1 would show the 
dissociation of HCl at higher concentrations. 130 c.c. N/10 HCl = pH 0.99G; 140 
c.c. N/10 HCl = pH 0.993; 150 c.c. N/10 HCl = pH 0.9. (Chart plotted for me by 
J. F. iUcClendon.) 

The plotted curve of acidity of 37 cases may be divided into 
several phases for study: (1) the ascension, usually tlie first hour, 
indicating the rapidity and intensity to a knovm stimulus; (2) tlie 
high point or acme, to note whetlier accelerated or retarded and 
whether abrupt or sustained; (3) the period of descent or decline 
and tlie possible secondarj'’ rise, also to note the cliaractcr and 
modification of tlie food residues. The cases observed include 
clironic appendix and gall-bladder cases, before and after operation, 
hernia, carcinoma of tlie stomach, kidney stone, huge ovarian cy.st, 
gastrojejunostomy, duodenal ulcer, prostatic liypcrtrophy and a 
few remote .surgical conditions. 

In Group 1, 10 of 13 cases tend to a gradual rise, and at the end 
of tlie first hour have readied tlie maximum from wliidi they usually 

'• Die Wa-s'icrstoff- lonenconcentration ties reinoii Magcnsaftcii unci ihro^BMie- 
liungcn ziir clckfri5chcn Lcitfuhigkeit und zur titrimctri“chciiaciditat., Zt.'chr. 
E\per. I’atli. u. Thorap., i, -131, 1905. 
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first three-quarter hour, then falls in an irregular wave to the two 
and a fourth hour period, when it begins its secondary rise higher 
than the digestive rise and retains it to the end of collection. Secre- 
tion was obtained in these cases an average of only a little over two 
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hours as compared to two and tliree-quarter hours in chronic appen- 
dix cases. Food was present in all of the specimens of secretion in 
only 1 case, in the others it was absent in the last fifteen minutes 
to three-quarter hour, while in the chronic appendix cases, though 
secretion was obtained three-quarters of an hour longer, food was 
present in 3 cases in all of the specimens. A two-year gastrojeju- 
nostomy is interesting from the high actual acidity with a secondary' 
rise at the end, and the length of time secretion was obtained, three 
and a half hours. This rather increased length of time corresponds 
to other observations. 

The gastric symptoms in chronic appendicitis may be caused 
primarily by a reflex spasm of the pylorus with secondary changes in 
secretion and acidity (Aaron, or, according to Fenwick^^ and Mc- 
Guire,^® the gastric secretions may be changed primarily, Muth the 
other changes secondary to the irritation of a lijqieracidity. Fenwick 
believes the constant excess of free liCl gives rise to a spasmodic 
closure of the pylorus and also excites a violent gastritis with often 
interstitial hemorrhages. He believes that 12 per cent, of the cases 
of hypersecretion are due to disease of the appendix and that there 
is usually an increase both in quantity and acidity, when active 
irritation of the appendix is present. Paterson’® says that the appen- 
dix influences the gastric secretion but thinks it due to intestinal 
stasis rather than pyloric spasm. Ochsner’’ says that there is un- 
doubtedly a contraction of the ileocecal valve during an acute exacer- 
bation of appendicitis. This in turn may give rise to a contraction 
of the duodenal and pyloric sphincter and in this way the normal 
passage of food from the stomach is impaired. Long and short, 
or local, reflex nerve paths to the stomach from the appendix and 
intestine have been demonstrated clinically and expe^imentally^’® 

“ Chronic Appendicitis, Pylorospasm and Duodenal Ulcer, a Preliminary Note, 
Jour. Am. Mod. Assn., 19lk l>dv, 1845. 

The Clinical Significance of Gastric Hypersecretion and its Connection with 
Latent Disease of the Appendix, Proc. Royal Soc. of Med., 1910, iii, 3, 177. 

“ Tr. South, Surg. and Gynec. Assn., 1911, xxiii. 

“Appendicular Gastralgia, or the Appendix as a Cause of Gastric Sjnnptoms, 
Proc. of Royal Soc. Med,, 1910, iii, 3, 187. 

“ Further Observations on the Anatomy of the Duodenum, Am. Jour. Med. Sc., 
1906, cxxxii, 1. 

“ Opitz: Quoted by Konefick, Med. Rec., 1915, Ixxxxdii, 355. 

Cannon, W. B.: The Mechanical Factors of Digestion, 1911. 

Cannon, W. B.: The Acid Control of the Pylorus, Am. Jour. Physiol., 1907, x.x. 

301. 

Carlson. A. J,: Reflexes from the Intestinal Mucosa of the Stomach, Am. Jour. 

Physiol., 1914-1915, xxxvi, 191. 

Alv.arez, W. C.: The Motor Functions of the Intestine from a New Point of 
View, Jour. Am. Med. Assn., 1915, Ixv, 3SS-394. 

Irritability in Different Parts of the Stomach, 19IG, xli, 321. 

Keith, A.: An Account of Six Specimens of the Great Bowel Removed by 
Operation with Some Obsen-ations on the Motor Mechanism of the Colon 
Brit. Jour. Surg., 1914-1915, ii, 570-599. 

A New Theorj- of the Causation of Entcrost.isis, Lancet, London, 1915, ii, 
371-375. ' 

Barclay, A. E.: Radiological Studies of the Largo Intestine, Brit. Jour. Surg. 

1914-1915, ii. C3S-G52, 
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In my experimental observations I used the Pawlow pouch in 
order to obtain pure juice and found it of value in controlling opera- 
tive and postoperative hemorrhage to run a buttonhole suture 
around the incised stomach wall before invagination. In order to 
lessen the tendency to breaking down of the mucosa between the 
main stomach and the pouch I invaginated the cut mucosa and sub- 
mucosa as Keeton^® has suggested, not so that the closed edges of the 
two stomachs fell against each other, but so that they formed a cross 
C 

E A-fB (Fig. 4). 

D 



Fig. 4. — PhotOBr.nph of P.iwlow stomach in Exp. 5. Line E-A is the line of the 
incision tlirouph the stomach ivall. From A lo B the mucosa and subraucosa have 
been cut and peeled back from the muscle after which the ends are invaginated along 
the line A-B and in the small stomach at right angles, C to B. The point D is located 
on the posterior wall opposite C. The pouch is completed by invaginating the 
stomach wall from A to F, leaxdng the small opem’ng at F. The incision tlmough the 
main stomach is completely closed from A to E. 

In my experiments on dogs, lesions similar to chronic appendicitis 
with adhesions in tlie human were attempted. The cecum of the 
dog forms a rather long spirally twisted appendix. A stenosis of this 
cecum and adhesions to the colon, ileum and abdominal wall tvere 
produced. 

ANI.AI.\L EXPERIJfEXTS. 

1. Piiwlow pouch, January 17, 1917. Ixisions of cecum, January 
2-1, 1917. Slightly inflamed cecum removed and adhesions freed, 
January 29, 1917. Posterior gastrojejunostomy, hlarch 5, 1917. 

” Am. Jour. Physiology, 1914, xxxiii, 2.1 
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Chloroformed, May 28, 1917. Gastro-enterostomy and Pawlow 
pouch results good. 

2. Pawlow pouch, February 23, 1916. Collections. Lesions of 
cecum, April 10, 1916. Posterior gastrojejunostomy. May 8, 1916. 
Collections. Dog chloroformed, August 4, 1916. Necropsy: 
adhesions of cecum to colon, ileum and abdominal wall. Gastro- 
jejunostomy opening patent. 

3. Pawlow pouch, March 2, 1916. Lesions of cecum, March 27, 
1916. Chloroformed, April 2, 1917. Wound infection. Definite 
inflammation of cecum. 

4. Pawlow pouch, October 20, 1916. After collections, lesions of 
cecum, November 20, 1916. Collections. Keoperated. Chloro- 
formed, November 25, 1916. Necropsy: acute inflammation of 
cecum and peritonitis. 

5. Pawlow pouch, November 27, 1916. Collections. Lesion of 
cecum, December 13, 1916. Inflamed cecum removed, December 
28, 1916, adhesions to ileum, colon and abdominal wall freed. 
Chloroformed, January 13, 1917. 

6. Pawlow pouch, December 1, 1916. Collections made similarl}'' 
to experiment 5 as a normal control. 

7. Pawlow pouch, January 2, 1917. Lesions of cecum, January 
12,1917. Distemper. Chloroformed, January 20, 1917. Necropsy: 
adhesions and stenosis of cecum. 

8. Pawlow pouch, January 5, 1917. Lesions of cecum, January 
15, 1917. Cecum removed and adhesions freed, January 20, 1917. 
Chloroformed, February 28, 1917. Necropsy: small communication 
between the two stomachs. Ulcer at suture line. 

9. Pawlow pouch, January 16, 1917. Lesions of cecum, January 
24, 1917. Acutely inflamed cecum removed. Peritonitis. Chloro- 
formed, January 30, 1917. 

10. Pawlow pouch, January 19, 1917. Lesions of cecum, January 
26, 1917. Collections. Cecum removed, January 29, 1917. Dis- 
temper. Chloroformed, February 13, 1917. 

11. Pawlow poucli, November 24, 1916. Collections. Emacia- 
tion and vomiting. Chloroformed, December 13, 1916. Necropsy: 
marked hour-glass contraction of stomacli. No other pathology. 

The following contains animal experiments illustrative of my 
results, the first column under “pH, ” showing the acidity determined 
by tile gas-cliain method. Under "HCl” is placed the dimethyl 
amino azobenzene and under “Total” the phenolphthalein, acidity, 
determined by the titration method. 

Expeeiment 1. One of four test meals from Pawlow stomach 
before lesions were produced. Test meal, 75 grams Hamburg and 


2 grams peptone: 

Hr. 

nil. 

HCI. 

Tol.nl. 

C.r. 

1 

1.19 

94 

106 

05 

2 

1.27 

72 

94 

li 

3 

3.43 

0 

54 

1 

4 

.... 

... 


1 
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After production of stenosis of cecum and adhesions. One of 
five test meals; 


Hr. 

pH. 

HCl. 

Total. 

C.c. 

1 

1.18 

100 

110 

2i 

2 

1.18 

90 

104 

1^ 

3 

1.30 

62 

82 

1 

4 

— 

... 

... 

i 

After removing cecum and freeing adhesions. One of seven test 
meals, one to twenty-three days after operation: 

Hr. 

pH. 

HCl. 

Total. 

C.c. 

1 

1.22 

98 

119 

3 

2 

1,23 

96 

110 

2^ 

3 

• * • . 

66 

82 

2 

4 

— 

... 

... 

1 

One typical test meal from five tests, four to seventeen days after 
a gastrojejunostomy: 

Hr. 

pH. 

HCl. 

Total. 

C.c. 

1 

1.08 

84 

98 

5 

2 

1.06 

102 

114 

6 

3.4 

1.01 

106 

118 

8 

5 

1.03 

98 

110 

4 

c 

1.01 

100 

112 

2 

Experiment 5. 

Four test meals made from Pawlow stomach. 

Illustrative meal after 75 grams Hamburg and 2 grams peptone: 

Hr. 

pH. 

HCl. 

Total. 

C.c. 

Continuous secretion 

1.43 

42 

48 

1 

1 

1.28 

60 

66 

4 

2 • 

1.32 

60 

60 ■ 

5 

3 

1.33 

08 

74 

3} 

4 

l.CO 

SO 

86 

3 

5 

1.52 

54 

GO 

3 

G 

1.50 

64 

68 

2i 

7 

1.2G 

64 

68 

2 

S 

1.43 

42 

60 

H 

After production of stenosis of 
test meals: 

cecum 

and adhesions. 

One of two 

Hr. 

pH. 

HCI. 

Total. 

C.c, 

Continuous secretion 

1.35 

78 

so 

4 

1 

1.20 

74 

84 

20 

2 

1.20 

64 

72 

14 

3 

1.15 

90 

100 

10 

4 

1.14 

SI 

88 

8 

6 

1.33 

82 

88 

8 

C 

1.36 

80 

82 

7 

7 

1.25 

SO 

88 

10 

8 

1.26 

76 

82 

9 

9 

1.52 

SO 

SO 

6 

Twelve days after removal of inflamed ccciun. No appetite. 1 cst 
meal given by tube: 

Hr. 

pH. 

HCl. 

Tot.al. 

C.c. 

Continuous secretion 

1.10 

lOI 

116 

3 

2} 

1 

1.30 

04 

lot 

o 

1..30 

98 

106 

3 
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Experiment 8. Average of five test meals from Pawlow 
stomach. Test meal, 75 grams Hamburg and 2 grams peptone; 


Hr. 

pH. 

HCl. 

Total. 

C.c. 

1 

1.25 

85 

105 

H 

2 

1.18 

92 

109 

6J 

3 

1.22 

70 

80 

2 

4 

1.49 

80 

95 

n 

5 

1.G5 

50 

78 

2 

G 

1.18 

95 

103 

1 

7 

1.20 

92 

100 

1 

After production of stenosis and adhesions of cecum, 
four test meals: 

Average 

Hr. 

pH. 

HCl. 

Total. 

C.c. 

1 

1.23 

74 

85 

7 

2 

1.16 

86 

96 

5 

3 

I.IG 

62 

87 

4J 

4 

1.18 

74 

89 

1^ 

5 

.... 

28 

54 

’j 

G 

— 

24 

48 

X 

•j 

After removal of long cecum. 

Average of five test meals: 

Hr. 

pH. 

HCl. 

Total. 

C.c. 

1 

1.17 

116 

128 

8 

2 

1.15 

121 

133 

m 

3 

I.IG 

113 

125 


4 

1.16 

90 

100 

3 

5 

1.20 

108 

118 

1 

0 

1.20 

108 

118 

1 


Experiment 10. Average of three test meals from Pawlow 
stomach. Test meal, 75 grams Hamburg and 2 grams peptone: 


Hr. 

pH. 

HCL 

Total. 

C.c. 

1 

1.26 

89 

104 

3 

2 

1.22 

74 

94 

n 

3 

» • . • 

• • « 

• • • 

1 

3 

4 

1.4 

72 

96 

h 

After production of stenosis of cecum 
of three test meals: 

and adhesion- 

5. Average 

Hr. 

pH. 

HCl. 

Total. 

C.c. 

1 

1.14 

102 

116 

4 

2 

1.13 

107 

122 

IJ 

3 

1.27 

100 

110 

1 

4 

1.18 

100 

109 

1 

5 

1.18 

100 

108 

1 

After removal of cecum 
five test meals: 

and freeing of adliesions. 

Average of 

Hr. 

pH. 

HCI. 

Total. 

C.c. 

1 

1.12 

118 

130 

3 

O 

1.14 

lie 

124 

4 

3 

1.12 

lie 

119 

li 

4 

1.14 

110 

114 

1 

5 

1.14 

110 

112 
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Results of ExPERiiiENTS. In considering the results of the 
animal experiments, there was a definite increase in secretion in 
nearly one-half of tlie cases after lesions of the cecum were produced. 
In 1 case tliere was also an increase in continuous secretion; in the 
others tliere was ahj^ersecretion "ndth a slightly longer period of flow. 
After removal of the “cecum” there was also a marked increase 
in quantity in 1 case and slight increase in another. The actual 
acidity after the lesions, as well as after the removal of the “ cecum,” 
was slightly higher than that ordinarily found corresponding to an 
increased flow of secretion. After gastrojejunostomy (Experiments 
1 and 2) there was a decided increase in the rate of secretion in both 
cases as well as a prolonged flow of juice in 1 case. The acidity 
was slightly increased after gastrojejimostomy, associated with 
a more rapid rate of flow. After hour-glass contraction of the 
stomach in 3 cases there was no decrease of acidity, although 
frequently a decrease in such cases has been found clinically. There 
was a slightly increased rate of flow in some instances, in others a 
decreased rate, associated with emaciation and vomiting. One case, 
Experiment 11, is listed. 

Su'jiAiART OF Clinical and Experimental Work. In a group of 
surgical cases, it has been shovTi that tlie curve of acidity may rise 
higher at the end of digestion than it has during the digestive rise. 
After certain surgical lesions have been made upon the gastro- 
intestinal tract of animals, it is demonstrated that there is a 
slight increase in acidity in the secreted gastric juice; in some reflex 
manner, however, lesions of the cecum or otlier changes may cause 
an increased rate of flow. There must be some disturbance of tlie 
factors concerned in neutralization of the acidity associated vnth the 
factore controlling tlie discliarge of chjone tlirough the pylorus. The 
contour of the curve of acidity must be influenced by the food and 
fluids present, the intensity and duration of the appetite and food 
secretion, tlie emptying time of the stomach, the regurgitation of 
alkaline and duodenal contents, tlie gastric mucus and tlie saliva. 

Conclusions. 1 . The clinical study of tlie gastric secretion must 
be done by examination of specimens taken at short intervals during 
digestion. Examination of a single specimen for comparative pur- 
poses is inexact and inadequate. 

2. There is often a persisting high acid secretion after tlie digestive 
period. The digestive acidity maj’ fall with a secondary late rise. 
Frequently surgical cases have tliis tjqie of curve. 

3. Clinically, the pH derived from the titration metliod is uni- 
formly higher tlian the actual acidity as determined by tlie gas-chain 
method. 

4. In animal experiments, after production of chronic inflam- 
mation of the long appendix of the cecum, witli adhesions, after 
the removal of this appendix, after gastrojejunostomy and hour- 
glass stomacli, no definite increase in actual acidity of pure gastric 
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very free and modifiable system of testing. In brief, he found the 
following in 7 cases studied: 

The first case of medium deterioration showed an increase in 
tendency to revert to the child type of reaction (increase of deteriora- 
tion) . In the second case of mild deterioration he found the reaction 
time became prolonged in the later tests and there was a tendency 
to greater perseveration; clinically the case was supposed not to 
have increased in deterioration. In the third case the clinical and 
the psychological deterioration were quite in accord in spite of a 
cessation of attacks; there had never been many attacks in the case, 
and none since trephining a year before the final testing. Hahn’s 
comment coincides with that of many other observers, clearly set 
forth by MacCurdy^ in his epileptic deterioration study. Hahn 
says: “The psychic alteration in epileptics cannot therefore be 
straightway due to the convulsions, either to their number or 
severity, and an avoidance of attacks, however valuable practically, 
in most cases does not indicate a ‘therapia magna.’” The fourth 
case studied was a child, aged thirteen years, at time of report, who 
showed deterioration in association with normal development. In 
the tests at two-year intervals tlie latest showed a prolongation of 
reaction time and a marked tendency to perseveration (signs of 
deterioration). It was interesting to note that the mental regres- 
sion in nowise seemed to retard any phase of the physical groulh. 
The fifth case was one of slight deterioration in a woman, aged 
thirty-three years. The tests showed practically no increased 
deterioration in spite of the fact that tlie woman had had severe 
attacks rather frequently since early childhood. It seemed possible, 
from the favorable testing (in 1904), that this woman might finally 
recover. The latest report (1908) showed tliat this outcome might 
still be expected. The sixth case, a woman, who had had no attacks 
from the first to the last test in a period of two years, showed steady 
and apparently normal development. The reaction time gradually 
approximated tlie normal and perseveration disappeared.^ In 1900 
the psychological test was in accord witli tlie clinical opinion that 
the case was a good example of “arrest,” which was in sharp con- 
trast to Case III, who also ceased having attacks but continued to 
deteriorate. Case ^TI, a woman, aged thirty-seven years, showed 
psychological accord with the clinical record of progressive improve- 
ment; the former even outran the prognostic acumen of the clinical 
recognition of tlie betterment. 

There can be no doubt that a pyschometric setting of epileptics 
would be eminently helpful to the diagnosis, prognosis and therapy 
of the disorder. Altliough the work may be fraught witli muc i 
difficulty the study ought not to be neglected. At pr^ent uie 
clinical criteria arc too elusive and unsatisfactorj' to estimate ic 
epileptic deterioration. 

* A Clinical Study of Epileptic Deterioration, Paj-chiatric Bulletin. April. 1910. 
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and confusion of his thoughts and his difficulty in grasping the simple 
tests gii^en him. His attitude, on the whole, was quite friend!}' 
throughout the examination, but he evidenced an abnormal reaction 
in shallowness of mental grasp and a rigidity in physical and mental 
response. 

In tills boy we find no apparent change in the number and severity 
of the epileptic attacks, but other clinical and psychological evi- 
dences show a relatively rapid progress in mental deterioration. 

Case II. — ^The next case is that of Elliot M., a man, now thirty- 
five years old. His birth was prolonged and instrumental. He did 
not talk until tv'o years of age, and only formed full sentences 
when three years old. He began school at seven and discontinued 
at fourteen. He nei’^er reached the grammar grades, and often 
played truant. He often stole money as a boy, and drank, was 
passionate and of tlie t\q)ical epileptic. At twenty he had a right 
hemiplegia. A month after this stroke he had his first seizure. The 
attacks are mostly of tlie grand mal tiT^e. Two years ago, at the 
age of thirty-three, he Bineted 8.6 years. His performance test 
was fair but the reactions were slow and deliberate. His perception 
of form was good. His interest and attention were good. Per- 
severation was marked. I^Tiile his cooperation on the test was 
good he required mucli encouragement. He was much embarrassed 
at not doing better at tests, not usually seen in ordinary essential 
epileptics. He had mucli difficulty in expressing himself, as he said, 
“The answers come to me and then leave me and I can’t recall 
them.” 

He had three or four grand mal attacks a week the first three 
years. During the past five years the attacks have diminished in 
severity and frequency, and tliere now is a slight warning of a “ rush 
• of blood to the head.” He is now able to lie do^^^l on the floor and 
unbutton his shirt before he becomes unconscious. His attacks 
now have diminished to about two a month instead of that many a 
week several years ago. His present mental examination, however, 
shows he Binets to 7.6 years of age mentally. He has lost a year in 
rating in the two years in spite of the diminution of epileptic attacks. 
It was found tliat while his attention was good tliroughout the test 
he thought more slowly and laboriously. His memory is badly 
impaired. He says he once read easily but cannot now recognize 
simple wonls. His reaction time is very slow; to such words as love, 
ship and door his time is over forty seconds. As tliis patient has a 
positive Wassermann in .the spinal fluid his right hemiplegia is 
probably a specific thrombosis and his attacks are sjuiiptomatic 
or epileptiform. 

The case is interesting because in spite of a great diminution of 
grand mal attacks tlie patient is deteriorating mentally, as shov'n by 
prcci.'^e tests, although ordinarj’ clinical evidence does not show this; 
that is, he is better behaved, does more consistent and good work 
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about the institution, and yet tlie underlying organic injury to the 
brain is probably progressive in character. 

Case III. — ^The next case, Mary D., is that of a woman, aged 
forty-six years, whose seizures began at puberty and continued for 
a few years, and occurred every other day. In spite of her epilepsy 
she was married at twenty-five and has one normal daughter, now 
seventeen years of age. TSvo years ago she Bineted 8.S years. 
During the mental examination two years ago her demeanor was 
quiet. She had the general appearance of discouragement. .Her 
memory for former and recent events was poor. Of ten pictures 
displayed in succession she was unable to recall any. She had poor 
mental grasp on stories and detailed descriptions. Her power of 
reasoning was poor and she was easily confused. She was having 
about fifteen seizures a month at the time of this examination. 
Her attacks apparently have not changed in frequency or severity 
since the testing two years ago. 

Her present test shows her to be 7.6 years mentally, a loss of one 
year in two years. Her reaction time varies from two seconds to 
one minute and fifty seconds. In general the test showed great 
distractability; she tried to talk of Aings tliat had no bearing on 
the tests. Her judgment and comprehension were poor and Biere 
was a great slowing in the reaction time. 

On the whole the case showed deterioration of a mentality that 
also gave evidence of a defective primary endowment. In spite of 
the fact that there was no apparent change in the seizures in fre- 
quency or severity this patient is steadily deteriorating, and here 
the clinical and psychological tests are in accord if one excludes 
the consideration of tlie epileptic attacks which have undergone 
no change. 

Case IV. — The next case, Carrie H., is that of a young Polish 
woman, aged twenty-one years, Avhose epilepsy began soon after 
puberty and whose mentality was that of feeble-mindedness. Two 
years ago the mental examination was difficult to make on account 
of tlie patient’s inability to handle the English language. She 
spoke Polish. Her answers were prompt, however. She Bineted 
to tlie mental age of 6.6 years. The patient stated persistently 
that she had her first epileptic attacks at seventeen, and tliat at 
first they occurred irregularly twice a week. In 1916 she had 84 
attacks, which was considerably less than tlie j^ear before. For the 
present j^ear the attacks show even fewer than 1916. The present 
test, however, shows tliat she is of the mental age of 5.8 years, a 
loss of a year in mental grading. Iler demeanor was quiet and 
friendly. There was quite marked slowness in word-association, 
such as for girl, rain and island; the responses were all oi'er thirt}'' 
seconds. Her memory was fair; she still had a nervous manner 
in talking. She still has a poor knowledge of English. The clinical 
facts, including the diminution of epileptic attacks, are ratlier at 
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variance with the psychological testing. The latter showed that 
there was an increasing deterioration upon a primary inferior mental 
endowment. The deterioration was shown in an increased emotional 
poverty of ideas, perseveration and an increased slowdng of the 
process of thought. 

Case V. — ^The final case, Rosa C., is that of a young married 
woman, aged twenty-nine years, whose epilepsy began at sixteen 
years of age. She had been married and wns pregnant eight months 
at the time. It was a poor marriage and against the parents’ advice. 
The husband drank to excess and the patient greatly feared bearing 
children, and was much wmrried before the first attack. Two years 
ago she Bineted 9.8 years. On the form board she gave only fair 
results. The picture-completion test was disproportionately good. 
Cooperation, interest and attention were good. She was quick to 
react. Her manner was open and friendly and cheery. Her attacks, 
which occurred about three a week two years ago, are now a little 
less frequent, being but one or two a w’eek. Her present mental 
testing shows she is 9.6, whidi is only a little less than that sho\vn 
two years ago. Her reaction time w’^as much better tlian the others 
tested in this series; her longest reactions in simple words were 
eighteen and tw'enty-twm seconds. Her demeanor was quiet and 
friendly and her attention was good throughout. She says simple, 
silly things, gives the nurses no trouble and helps at the scrubbing, 
but her work is not dependable. She is rarely excited. 

Here W'e have a less conclusive case for Ae relative value of 
clinical and psychological testings. There is an improvement in 
regard to seizures and a somewhat better adaptation to her life and 
work, although tlie latter is rather poorer than formerly. Psycho- 
logically the testing showed a slight retrogression, hardly conclusive 
enough, however, to possess a deteriorating significance. 

In conclusion we may say that the data here presented, while 
too few for any general statement, are of sufficient clinical impor- 
tance to show' that we must not depend upon a diminution of tlie 
epileptic attacks solely in an epileptic to w'arrant giving a better 
prognosis, but that the clinical facts of improvement in character 
and conduct, and kind of work, are to be included. We must also 
incorporate a more precise mental testing by simple psychological 
means. Unless all three groups of facts are relatively in accord one 
ought not to make a positive prognosis of improvement or deteriora- 
tion in any given case. In time we hope to simplify the psycho- 
logical testing so that it may be easily performed in ordinary office 
practice. It is, how'ever, already erddent that the single word- 
association test will enable the physician to judge of the degree 
of perseveration and the length of reaction time, which are the 
main criteria for determining the presence and amount of mental 
deterioration. 
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GTJMMOUS SYPHIUS OF THE THYROID GLAND. 

By Francis Eugene Senear, B.S., M.D., 

FOBMERLY INSTB0CTOR IN DERMATOLOGY AND SYPHILOLOGY, ENIVERSITY OP 
MICHIGAN, DEPARTMENT OE MEDICINE AND SURGERY. 

(From the Department of Dermatology and Syphilology.) 


Lancereaux^ in his text Traite historique et pratique de la syphilis, 
published in 1868, m-ote “We do not know of any case which gives 
evidence of a gummous deposit in the substance of the thyroid 
gland.” Although that statement could not be made truthfully 
at the present time, the number of reported cases of late syphilis 
of the thyroid gland are surprisingly few, and in the light of our 
present knowledge we must regard it as an unusual manifestation 
of the disease. 

The following case was seen at the University Hospital during 
March, 1916: 

Mr. W. P., entered the University Hospital because of the presence 
of a swelling in the neck and of discliarging sinuses over the upper 
part of the chest. The family history was negative. The patient is 
married, his wife living and well, and he has three healthy children. 
One child, the first born, died two days following bhth, prolonged 
labor being the cause assigned. The patient’s past history was 
uneventful. He denied gonorrheal infection, and no history of a 
diancre could be obtained. He denied premarital or extramarital 
exposure. Seven years ago he suffered from loss of appetite and 
“ general weakness, ” and about tliis time he had a number of reddish 
sores, covered with whitish membranes, in the mouth. These sores 
persisted for eight months, new ones appearing as the older ones 
disappeared. There were no other symptoms suggestive of second- 
ary syphilis at this time, although he states that his eyes tired easily, 
and while they were not inflamed or painful the vision in the left 
eye became less acute and has remained so ever since. 

The appearance of the thjnroid tumor was preceded by various 
lesions. About three years ago he noticed a swelling the size of the 
palm of the hand over the upper part of the sternum. This was 
painless and did not involve the overlying skin, wliich was of normal 
color. Fifteen months ago he was struck forcibly at the site of the 
swelling. A week later the skin over the tumor had become red- 
dened and the color gradually deepened until at the end of the 
second week it was a purplish blue. Four days later the skin began 
to ulcerate and he visited a physician. The latter curetted away 
a large mass of necrotic tissue, and although this procedure was 
carried out without an anesthetic it was entirely painless. The 

^Traite hist, ct pratique de la syphilis, ISCS, i, 377. 
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ulcer refused to heal, however, but increased in size. Tn’’o months 
later his doctor made a vertical incision, about three inches long, 
tlirough the center of the ulcer, resected the surrounding skin and 
curetted the sternum and the proximal portion of each clavicle. 
The ulcer then began to heal and in about three months was replaced 
by a firm scar. Nine months ago a new swelling appeared in the 
upper portion of the scar. This was also painless and the overlying 
skin was uninvolved. Two months later this growth was incised 
and healing followed, although it was two months before recovery 
w'as complete. Meanwhile the patient had been subjected to 
another trauma, this time at the costochondral jimction at the lower 
third of the stermun. Almost at once a slightly tender swelling 
appeared. This readied the size of a W'alnut and persisted until the 
patient entered the hospital. About the time that the tiunor, w^hich 
appeared in the scar, w'as excised a small swelling appeared near the 
left sternoclaAucular junction. Three months later the skin over 
this tumor began to ulcerate and an opening was formed through 
wdiich a profuse purulent discharge came, and the latter continued 
imtil he entered the hospital. A month before this ulcer appeared, 
still another small swelling appeared over the sternum, just above 
the right sternoclavicular articulation. This broke dowm about two 
months later, resulting in the formation of a sinus wdth a purulent 
discharge. This discharge likewise continued until the patient 
entered the hospital. The patient w'as unable to remember the 
exact time of the appearance of the thyroid swelling, but he stated 
that it began about one year ago. The thyroid tumor was very 
hard from its beginning, and continued to increase in size rather 
rapidly up to the time we first saw him. The cervical glands oh the 
left side had been slightly enlarged for some time before the thjuoid 
tumor appeared, but increased in size rapidly along with the latter, 
and the skin over tliem became reddened and somewhat fixed to the 
underlying tissues. 

Examinaiim. The patient w'as a tall, fairly w'ell-nourished man. 
Scalp and skin of the face were clean. The pupils w^ere equal, but 
reacted sluggishly to light. At the upper end of the sternum was a 
spoon-shaped ulceration, located at the center of a patch of dense 
scar tissue nearly as large as the hand. Just above tliis two small, 
sharply punched-out ulcers were seen, one above each sternoclavic- 
ular articulation. There w’as a considerable purulent discliarge 
from these ulcers. A probe passed into the ulcer at the left could be 
introduced easil}’- for a distance upwwd of about two indies, and it 
was then found that its end lay deep in the substance of the enlarged 
left lobe of the thjToid, which could be moved easily wdth the probe. 

The thjuoid tumor was confined to the left lobe of the gland and 
a small portion of the adjacent isthmus. The sw'elling ivas about the 
size of a hen’s egg, presented a rather uneven, nodular siuface, and 
was very firm, having a decidedly rubbery consistency. The tumor 
and ulcers were entirely painless. 
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The anterior cervical glands, especially along the lower portion 
of the chain, showed a shotty enlargement, and the skin over them 
was reddened and somewhat fixed to the underlying tissues. 

At the costochondral junction of the sixth rib there was a hickory- 
nut-sized, painless, hard tumor, fixed to the overlying tissues and 
skin. Both testes Avere hard and showed some nodulation at the 
upper poles. There was also a marked hydrocele. 

The mucous membranes were clean. The glands, aside from those 
already described, were not enlarged. The biceps, triceps and knee- 
reflexes were normal, but the left Achilles reflex was lost and there 
was analgesia of the left Achilles tendon. Tlie spleen was easily 
palpable, a firm edge being felt about one finger-breadth below the 
costal margin. 

Examination of the lungs slimved slight impairment at the front 
and back of the right apex, but no signs of any active pulmonary 
disease. Roentgenological examination of the lungs showed abso- 
lutely no signs of tuberculosis. 

In spite of the fact that the patient had experienced no difficulty 
.in breathing or swallowing, he was referred to the department of 
otolaryngology for examination, and tlie larynx was found to be 
entirely normal, the Vocal cords approximating perfectly. Fluoro- 
scopic examination following deglutition of barium lactate showed 
the esophagus to be of normal contour, while a roentgenogram 
showed the trachea to be of uniform diameter and with normal 
narromng at the glottis. 

Although the patient vehemently denied that he had ever con- 
tracted sj'philis, a diagnosis of thyroid siTrliilis was made. The other 
conditions considered were tuberculosis and malignancy. 

Two days later the Wassermann was reported to be four plus, 
thus substantiating the clinical diagnosis, and the patient was 
advised to return to the hospital for antisyphilitic treatment. He 
again entered the hospital, and at that time rvas given an injection 
of 0,3 gm. arsenobenzol (Schamberg), and received potassium iodide 
in large doses. On the fourth day after the first injection the ulcer- 
ative lesions had already begun to heal. The injections of arseno- 
benzol were continued thereafter weekly in dosages of 0.6 gm. for 
six weeks. Eight days after the first injection the spoon-shaped 
ulcer over the sternum had practically healed, the gummatous node 
at the sixth rib had grown much smaller, and the tAVo suprasternal 
ulcers AA'ere much smaller, although the probe could still be passed 
easily through the larger one and into the th.AToid. The thjToid 
swelling was also considerably smaller. ^Yithin four Aveeks the 
suprasternal ulcers were praeticallj’' healed and the probe could be 
passed only AA'ith difficulty. Tavo weeks later, when the patient 
reported for his sixth injection, the ulceratiA^e lesions were com- 
pletely healed and the thjToid swelling Avas not larger than a small 
walnut. The tumor was still A*ery Iiard. The testicular su'ellings 
and the hj'drocele Avcrc likcAAise somcAA'hat reduced in size. 
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It is unfortunate that microscopic sections were not made, but 
it was not deemed advisable to interfere with the thyroid gland 
surgically, and no specimen was secured. The diagnosis would seem 
to be established beyond question, however, without the aid of the 
microscope. The presence of typical, painless, sharply punched- 
out ulcers over the sternum, with nodular gummatous lesions else- 
where, the positive Wassermann reaction and the ready response 
to antisyphilitic treatment of the thyroid tumor together with the 
other lesions would seem to justify the diagnosis. 

Davis in an article published in 1910 enumerates 20 cases of 
tertiary syphilis of the thjToid in the literature, including his own. 
It does not seem, however, that all of these cases can be accepted as 
cases of tertiary thjToid sjqihilis. For example, the only data ob- 
tained concerning Abraham’s cases were found in Richardson’s^ 
text, where the reference not being given the latter says; “Abraham 
reports 3 cases of women who developed exophthalmic goiter, the 
first five months after the primary lesion, the second during the 
height of the secondary infection and the third two years after 
infection, all of whom were cured by antisyphilitic treatment.” 
These cases are therefore apparently reported as examples of 
exophthalmic goiter, developing during the course of syphilis and not 
as thjToid tumors of the gummatous type. Furthermore, in point 
of time, the first 2 cases may much better be considered as changes 
occurring in tlie thjToid during secondary syphilis, a not uncommon 
finding. The last case, in- which exophthalmic goiter appeared two 
years following infection, must be regarded as a case of exophthalmic 
goiter of sj^philitic origin and not as a gummatous lesion developing 
in the gland. Such a case was recently reported by Clarke,® the 
exophthalmic goiter in his case being unquestionably of syphilitic 
origin. All of the remaining cases may apparently be accepted as 
examples of the condition under consideration, and inasmuch as 
considerable variation in the -thjToId lesions exists in different cases, 
it seems advisable to re-view them briefly in their cluonological order. 

The earliest mention of gummatous lesions of the thyroid is found 
in an article by Demme.* His 3 cases occurred in infants, the 
victims of hereditary syphilis. He states that syphilis of the thyroid 
is found in lues hereditaria in the form of gummatous nodes. He 
saw 2 cases of -this type, which, in addition, showed at autopsy 
definite sjqjhilitic lesions of the liver. A tliird case showed gum- 
matous nodes in the spleen as well. In all of these cases pustular 
syphilids of the skin were present. The gummatous tumors of the 
thyroid were of varying size, grayish or grayish yellow in color and 
sharply demarcated, like malignant or tuberculous nodules; in one 
of the cases a single node showed a soft jelly-like consistency. 

* Diseases of the ThjToid rind ParathjToid Glands, 1005, p. 140. 

* Jour. Am. Alcd. Assn., 1914, Ixiii, 1951. 

* Ivrankhciten dcr Schildruscn, Bern, 1878, iii. 
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In 1883 Wolfer® wrote that syphilis of the thjToid existed, but that 
there had been no acciu-ate investigation of the subject. He stated 
that Navi’atil reported a case with a gumma the size of the fist, but 
that histological confirmation was lacking. Unfortunately, I was 
unable to secm’e Navxatil’s original article. 

Barth and Gombault® reported the first case of tertiary thyroid 
syphilis in an adult in whom histological confirmation was presented. 
The patient was a woman, age not given. The lesion was a swelling 
of the thyroid, but was not described carefully. No respiratory 
symptoms were occasioned, nor was any pathology of the respiratory 
system present. No mention of treatment is made. 

In 1887 FraenkeP reported an interesting case: The patient, a 
woman, aged forty-two years, succumbed and came to autopsy. 
She had had a cough for two years, which was thought to be due to 
pulmonary tuberculosis but investigation showed it to be due to 
syphilitic ulceration of the trachea, this being the dominating 
features of the case . The thyroid involvement concerned the isthmus 
mainly, a small portion of the right lobe being affected as well. The 
tumor was a small one, having a consistency different from that of 
the rest of the gland, grayish yellow in color and not well demar- 
cated from the surrounding tissue. The tumor was firmly adherent 
to the larynx. Among many other findings indicative of syphilis at 
autopsy were nodular gummata of the liver and right kidney. 

In 1892 Kohler® recorded the case of a woman, aged forty-three 
years, who had had a swelling of the neck during youth, but was 
otherwise well. In November, 1891, she was troubled with chills, 
noctmmal headaches, dizziness and fainting. At the same time she 
noticed swelling of the skin of the face, hands and neck. The case 
was obviously one of myxedema. In February, 1891, the symptoms 
were less marked and the diagnosis was not so apparent. At this 
time it was noticed that there was a swelling at the anterior part of 
the neck differing from that caused by the edema. It was hard, 
subcutaneous and showed several nodular prominences. The patient 
was operated some time later and the tmnor, which was found to be 
located in the thjnoid gland, looked like a broken-down gumma 
when removed, but the cut surface showed a solid tumor of grajash 
to gi’ayish-yellow color. Antisyphilitic treatment gave splendid 
results, the swelling disappearing entirely, while an ulcer whicli had 
been present over the sternocleidomastoid muscle healed rapidly. 
The remaining thyroid gland was of normal consistency and thjToid 
function was restored. 

Two years later Pospelow® reported the case of a man, aged 


5 Arch. f. klin. Chir., 1SS3, xxi\, S27. 

® ProgrJa mfid., 1S84, xii, 834. 

' Deutsch. mod. Wchnschr., 1887, 1035. 

* Berlip. Idin. Wchnschr., 1893, 743. 

’ Monatschr. f. prakt. Dermat., 1894, xLx, 125. 
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forty-five years, wlio, after many recurrent syphilitic manifestations, 
developed diabetes insipidus and a tumor of the thjToid, in associa- 
tion with which there were also some symptoms of myxedema. Both 
the diabetes and thyroid condition responded readily to treatment 
with mercury and iodide. 

The next report was that of Bruce Clarkeio (1897). His patient, 
a woman, aged thirty-eight years, showed a hard, cylindrical tumor 
of the thyroid gland, reaching from the hyoid bone to the top of the 
sternum. There was a typical punched-out, gummatous ulcer of 
the skin near the upper margin of this tumor. The patient com- 
plained of difficulty in breathing and swallowing. Previous to the 
appearance of this tumor the patient had had numerous gummatous 
ulcers of other parts, all of which had disappeared rapidly under 
treatment with potassium iodide. The thyroid tumor did not 
respond well to this treatment and tracheotomy was necessary. 
After the operation the use of potassium iodide was resumed and 
the tumor rapidly disappeared, although considerable sloughing 
occurred. 

KiittneP^ reports the case of a man, aged twenty-seven years, 
who had had a goiter since childhood. For several years before he 
was seen by Kiittner he had noticed moderate dyspnea on exercising. 
Two weeks previous to his appearance at the clinic he had a severe 
attack of dyspnea. At this time his breathing was very stridulous 
even when he was at rest. The right lobe of the thyroid gland 
showed a fist-sized swelling. This was very hard, was not easily 
movable and seemed cemented in the tissues of the neck. The tumor 
was partly retrosternal and had pushed the trachea far to the left. 
Laryngeal examination disclosed a right-sided recurrent paralysis. 
The left lobe of the gland was also enlarged, but was soft and easily 
movable. The clinical diagnosis was carcinoma. Operation was 
attempted, but the tumor was so firmly adherent to the trachea and 
other structures of the neck that only a small portion was removed 
for microscopic examination. Since the histological finding sug- 
gested sj’philis the patient was given large doses of potassium iodide. 
The tumor disappeared rapidly and the patient soon breathed freely. 
When seen six months after the operation he was in good health 
and had been working steadily. 

Kiittner also reported the case of a woman, aged thirty-nine years, 
who had had a small goiter since childhood. She contracted sjTjhilis 
at the age of eighteen years. For the past four months she had 
noticed an enlargement of the tliyroid and had also noticed that the 
gland was becoming harder. She soon began to complain of dyspnea. 
Upon examination a fist-sized swelling of the left lobe of the gland 
extending from the angle of the jaw to tlie sternum was found. The 
tumor was fairly movable, easily palpable, very hard and presented 

Lancet, London, 1897, ii, 3S9. 

Beitr. f. klia. Chir., 1898, xxii, 617. 
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a nodular surface. It was covered by normal sldn, TJiere was a 
left-sided, recurrent paralysis and a definite stridor developed when 
the patient exercised. A diagnosis of carcinoma was made and 
the left lobe of the gland removed. A number of enlarged cervical 
glands were also excised. Recovery was uneventful and the patient 
was discharged. The diagnosis of sjqihilis was then made, with the 
histological picture as its basis. She returned five months later with 
a syphilitic ulceration of the soft palate and the lateral palatine arch. 
The thyroid gland was still in good condition and she had no diffi- 
culty with her breathing. The ulcer of the palate disappeared 
quickly under treatment mth potassium iodide. When seen five 
years later her health was very good. 

Wermann*^ recorded, in 1900, the case of a man, aged twenty-four 
years, who gave a history of a very active syphilitic infection. For 
five years following his infection he had suffered many syphilitic 
accidents. The sixth year the patient’s neck enlarged rapidly, due 
to a symmetrical swelling of the thyroid gland. The condition 
seemed to be a simple goiter, unaccompanied by symptoms. The 
gland was uniformly enlarged, soft and painless. The swelling did 
not subside under treatment with potassium iodide, but as soon 
as mercurials were employed the tumor rapidly decreased in size. 
Wermann thought that this was unquestionably a syphilitic mani- 
festation, inasmuch as it» appeared while the patient was taking 
potassium iodide, and although it remained uninfluenced by this 
drug, involuted rapidly under mercurial treatment. 

Mendel’s^" 3 cases, all occurring in women, were repoited in 1906. 
The first patient, aged thirty-eight years, had had a swelling in the 
neck at twelve years of age. Six months before she was seen by 
Mendel this swelling increased rapidly, reaching the size of a child’s 
head. The tumor, which was hard and nodular, affected the right 
side of the gland. Dyspnea* was so great that a tracheotomy was 
performed and the gland extirpated, but the patient died two days 
later as a result of heart failure. Autopsy showed sjqjhilitic involve- 
ment of the spleen and liver as well. 

Tlie second patient, a Avoman, aged thirty-eight years, developed 
a hard, nodular tumor, the size of a hen’s egg, in the left thyroid lolie. 
This tumor was of three months’ duration, and folloAving adminis- 
tration of potassium iodide disappeared completely. 

The tliird patient, aged sixty-three years, had had a sliglit enlarge- 
ment of the left thyroid lobe for some time, but suddenly a hard 
tumor developed in the same lobe. This caused dysphagia and 
dyspnea, and after five months a tracheotomy had to be performed, 
a diagnosis of inoperable carcinoma having been readied. The 
esophagus was also involved extensively. Three months later the 
tumor reached from one angle of the jaw to the other, and the patient 

'^BGrlin. Idin. Wchnsdir., 1900, 122. 

" Med. IHin., 190G, ii, S33. 
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suffered attacks of dyspnea and heart ■weakness. Inasmuch as the 
slightly swollen glands of the neck did not have the consistency of 
cancerous glands, and as there was no ulceration or metastasis, anti- 
syphilitic treatment was begun. The tumor disappeared rapidly, 
and in six weeks’ time, the cannula having been removed, she was 
discharged as cured. But in six weeks she returned with a hard, 
painful tmnor of the left lobe of the thyroid, which speedily involved 
aU the tissues of the neck, and death ensued in six weeks’. Mendel 
considered this case as one of malignant change following a syphilitic 
gumma. 

D’Arcy Power’^ records the case of a man, aged fifty-three years, 
who had contracted syphilis thirty years ago and had had various ter- 
tiary manifestations since. When seen by Power he had a tumor of 
the neck which had been present for one month. The gro'wth was 
an oval-shaped lesion involving the right lobe of the thyroid gland. 
It was hard, had a smooth surface and rounded margin and was pain- 
less. The swelling was about two inches in length and one inch in 
width, extending obliquely upward and outward from the episternal 
notcli to a point one inch above the clavicle. The growth was not 
adherent to the surrounding tissues and did not move on swallowing. 
The outer end was so hard that it was thought to be calcified. The 
skin overlying the lesion was normal. Complete recovery followed 
one month’s treatment with potassium* iodide and ammonium 
carbonate. 

In 1912 Poncet and Lericlie'® saw a woman, aged thirty-eight 
years, who had had for the past six months a diffuse swelling of the 
■tlijToid gland, more marked on the right side. This tmnor was so 
hard that it was almost wooden in consistency and had begun to 
infiltrate the other tissues of the neck. The growth had compressed 
the larynx, giving rise to dysphagia, dyspnea and hoarseness. Treat- 
ment with potassium iodide and mercury caused the tumor to dis- 
appear, but it soon returned, with the symptoms more marked than 
before. This time the tumor failed to respond to the same treat- 
ment, but involuted rapidly when salvarsan was employed. 

Tu’o cases of thyroid syphilis were reported by Sebileau.'® A 
woman, aged twenty-eight years, came to him for treatment of a 
swelling of the neck. Examination showed a hard, painless swelling 
of the thyroid the size of an orange. This so interfered witli respira- 
tion that a diagnosis of cancer was made and operation was 
attempted. The tmnor could not be removed, however, as it was 
fused at the trachea, the rings of the latter being completely degener- 
ated. Potassium iodide and merciuy produced a speedy recovery. 

The next case was a man, age not given, who sho^yed a goiter-like 
tumor, firmly adherent to the surrounding tissues, and clinically of 

“ Sj'stcm of Syphilis, 190S, ii, lOS. 

Bull, ot ni6m. Soo. do chir. do Paris, 1912, xxxviii, 7S3. 

» Ibid., 1911, xx\-ii, 1305. 
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an appearance typically malignant. Buds of this tumor projected 
into the lumen of the trachea. Recalling the last case, antisyphilitic 
treatment was instituted and complete recovery followed. 

The most recent case reported is that of Lloyd Thompson.” 
A man, aged seventy-two years, giving a history of syphilitic infec- 
tion, had suffered four years previously with tachycardia and 
palpitation of the heart, had lost weight and felt weak and had 
albumin in the urine. When seen by Thompson there was present 
a tumor of the neck in the region of the right lobe of the thyroid 
gland. The groAvth was about 10 cm. long, 4 cm. wide and seemed 
to be about 2 cm. in thickness. The tumor was movable and pain- 
less. There was slight protrusion of the eyes. The Wassermann 
reaction was four plus. Under treatment with mercury and potas- 
sium iodide the tumor rapidly disappeared, and in six weeks’ time 
was barely palpable. The pulse and blood-pressure, both of which 
had been high, also returned to normal, and albuminuria, which 
had been fairly marked became so diminished, that only a trace of 
albumin was present. 

In addition to these reported cases there is on exliibition in the 
Museum of the Royal College of Surgeons a specimen of gummatous 
syphilis of the thyroid gland. The tracliea is somewhat stenosed as a 
result of the thyroid tumor. 

The total number of authentic cases recorded then, including the 
present case and that of Navratil, is 23. The ages of the patients 
varied from infancy to sevent 3 '’-two years, the majority of the cases 
occurring in middle-aged individuals. Three of the cases, those of 
Demme, occurred in heredosj'^philitics, while a fourth case undoubt- 
edlj' belongs in this catego^ 3 ^ Of the remaining 16 either history or 
previous luetic manifestations stamped the patient as syphilitic in 
ten instances. In the remaining cases the histological findings, either 
at operation or autopsj'’, or the effect of treatment, must be relied 
upon as evidence that the individual was suffering with sj’^philis. 

In only IS of the 22 cases was the sex of the patient reported, 
being omitted in Demme’s 3 cases and in 1 adult case. Sj^ihilitic 
involvement of the thjToid shows a marked preponderance in the 
female sex, 11 of the 18 occurring in this sex, a proportion of nearlj’’ 
2 to 1. When we consider that sj'philis is much more common in the 
male this difference is even more striking. The transient changes 
occurring in the thjToid in secondarj"- sjqihilis are also seen much 
more frequently in women, and the question as to wh.y sjqihilis, 
like goiter, should attack the thjToid gland so much more frequentl.v 
in women tlian in men offei-s an interesting field for speculation. 

Thompson states in his article that Montgomerj^ has suggested 
that tlie comparative infrequenej’’ of tabes dorsalis and general 
paresis in women might be due to the greater activity of the thjToid 


^^Am. Jour. Syph., 191G, i. 
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in this sex on the theory that iodothyrin, the principal constituent 
of the thjToid secretion, exerted specific influence on the Treponema 
pallida, and so modified them as to prevent neural syphilis. This 
theory is hardly tenable in the light of the present statistics, showing 
a preponderance of syphilis of the thyroid in the female. 

Among those cases in which a history of the early infection could 
be secured, the shortest time in which the thyroid, became involved 
was two years and the longest was thirty years. 

In 3 cases sjcmptoms due to interference with the thyroid functions 
were occasioned, and in 2 of these the changes were those seen in 
mjTcedema, while in the third (Thompson’s) symptoms of Basedow’s 
disease were present-exophthalmos, tachycardia and albumimuia. 

In a number of cases were present symptoms due to interference 
with the respiration and deglutition. In 2 cases dyspnea and dys- 
phagia were present; in another these symptoms with hoarseness 
as well. One patient complained of dyspnea, stridor and cyanosis; 
another of dyspnea and coughing; a third of dyspnea alone. In 
another stridor was the only symptom, and in a fifth coughing alone. 
Lastly, the specimen in the Ro^ml Museum showed a tracheal steno- 
sis, and it is reasonable to suppose that there was some respiratory 
difficulty as a result of this. In the remaining cases respiratory 
symptoms were either not present or were not mentioned. Thus we 
see that in at least 9 of the cases, nearly 50 per cent., there were 
symptoms due to interference with the respiratory passages. 

Clinical examination, operation or autopsy showed in 9 cases 
also there was actual pathology of the larynx, trachea or esophagus. 
Tracheal stenosis occurred three times, esophageal stenosis once 
and tracheal ulceration once. Recurrent paralysis was found twice, 
and in one of these cases the trachea was also pushed aside bj’’ the 
thyroid tumor. In one instance the trachea was fused with the ■ 
tumor and in another the larynx was similarly affected. 

Comparing the cases mentioned in the last two groups we find that 
in 1 case dyspnea and dysphagia were present, vdth no definite 
pathology mentioned, while in another, that in which the tumor was 
fused with the larynx, no syniptoms of interference with respiration 
were noted. Thus in a total of 10 cases, practically 50 per cent, of the 
total number, there was present some interference with the organs 
of respiration or swallowing, or both. 

The cases which came to autopsy all showed sj^philitic involve- 
ment of other parts. In a total of 6 cases which were examined post- 
mortem hepatic gummata were present in all, the spleen was involved 
twice and the kidnej's once. 

A consideration of the tj’pe of lesion of the thyroid gland showed 
that the usual tumor was a very hard growi;h, this type occurring 
seventeen times. In 9 of these 17 cases the tumor showed a nodular, 
uneven surface, while in 7 tlie siuface was smooth. In the other 
cases the contour of the tumor was not described. 
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Of tlie remaining 5 cases the tumor was in 2 instances soft, while 
in the other 3 its consistency was not mentioned. 

In 5 cases the tumor Was apparently an enlargement of the entire 
gland; in 6 cases the right lobe alone was affected; in 3 the left lobe; 
and in 1 the isthmus and a small part of the right lobe. In 7 instances 
the location of the tumors in the gland was not given. The size of 
the tumors varied from that of a cherry to growths larger than an 
orange. In most of the cases the lesions reached a considerable size. 

The skin over the tumors was involved by ulceration only twice 
and in only 1 case was pain a symptom. 

In one case the gland was involved secondary to perichondrial 
gumma of the thyroid cartilage; in a second the process began in 
the larynx and extended to the thyroid. In all remaining cases the 
gland itself was first involved. 

The response of syphilitic lesions of the thjToid to treatment is as 
prompt as is usual in syphilis of other parts. Most of the cases 
having been seen before the salvarsan era, mercurj’^ and potassium 
iodide or potassium iodide alone, had been used in the treatment, 
11 cases being treated in this way, with complete recovery in all 
but 1. In this case the tumor disappeared under treatment mth 
potassium iodide and mercury but soon recurred, and was resistant 
to these drugs. The use of salvarsan, however, produced a rapid 
disappearance of the tumor. In 1 case death resulted from the 
thyroid tumor, but the patient was almost moribund when seen, 
and no treatment had been instituted. Another case died as a result 
of other conditions, while Demme^s cases of inherited sjqihilis all 
died, undoubtedly due to their general condition. One of Mendel’s 
cases, after recovering from what was apparently a gumma of the 
thjToid, died of cancer of this gland. In 2 cases the tumor was 
extirpated before a correct diagnosis was made, while in 2 others no 
mention of treatment or its results was made. 

A realization of the possibility of tertiary syphilis of the thjToid 
gland is important because of the close resemblance which the tumor 
bears to a malignant grovi;!!. In 5 of the cases in this series a diagnosis 
of carcinoma was made, with operation in at least 4 of them. In 
still another case operation was advised but not attempted, while in 
a number of other cases the correct diagnosis was only reached 
following the autopsy or operation. 

The duration of the thyroid involvement varied in the different 
cases from two weeks to three years. In the majority of the cases 
the tumors grew rapidly until they reached a certain size and then 
persisted vath little or no increase in size. 

Histological reports w^ere given in 12 of the reported cases, and 
while in the majority of them the diagnosis was rendered easy bj' a 
characteristic microscopic picture, in others the findings were less 
definite. 

Denmie contented himself with the statement that in the 3 
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infantile cases the changes in the thyroid corresponded to those 
usually seen in gummata of the liver, so we may assume that here 
the histological findings were characteristic of sj^philis. 

In the case of Barth and Gombault the tumor consisted of a case- 
ous center surrounded by a thick wall of connective tissue, the latter 
showing a large number of embryonic connective-tissue cells and a 
few giant cells. There was also a small round-cell infiltration and 
some obliterating endarteritis. Fraenkel found only an infiltration 
of small round cells. As giant cells, plasma cells and obliterative 
endarteritis were all lacking it would have been impossible to have 
made a diagnosis of syphilis on the microscopic findings alone. The 
specimen exhibited in the Museum of the Royal College of Surgeons 
showed only a fibrous tissue richly studded with nuclei. 

In K-uttner’s first case gross section of the gland showed some 
remnants of thyroid tissue near the periphery of the gland, but 
elsewhere the parenchyma of the gland had been replaced by a gray, 
homogeneous tissue containing nut-sized caseous nodules. Micro- 
scopically these nodules were seen to be surrounded by a zone of 
giant and lymphoid cells. In the second case he states that the 
findings were very suggestive of syphilis. But little of the stroma of 
the gland was present and there was a marked round-cell mfiltration. 
Giant cells and necrosis were lacking, but some of the vessels showed 
a thickening of the intima and a round-cell infiltration of the adven- 
titia. The capillaries showed a thickening and increase in number 
of the endothelial cells. 

In one case of Mendel’s in which sections were examined he foimd 
connective-tissue strands radiating from the periphery of the gland 
inward. Remnants of the thyroid tissue were seen at the periphery 
of the gland. The center was a structureless mass with some 
endarteritis present. About the caseous center was an intermediate 
zone of spindle-shaped and giant cells. 

Specimens from Clarke’s case showed a typical gummatous 
structure, with complete destruction of thyroid tissue. Poncet 
and Leriche found an inflammatory granuloma histologically, 
exhibiting large munbers of giant cells in the midst of cellular 
elements of embryonal aspect. No endarteritis was present. ^ The 
granuloma was so acutely inflammatory that in this respect it re- 
sembled syphilis less than tuberculosis. Davis, with a large quantity 
of material obtained at autopsy, was able to give a thorough descrip- 
tion of the macroscopic and microscopic changes in his case. The 
thjToid tissue had been completely replaced in some places by a new 
growtli, these areas as a r^e being sharply demarcated from tlie 
surrovmding tissue. The tissue comprising the new grovi;bs was 
dmded into two zones, the outer of which was made up mainly of 
large spindle-shaped cells in a myxomatous matrix, but included 
also a few large stellate and epitlielioid cells, and several giant cells. 
The inner zone was composed of necrotic material, Avith a few large 
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spindle, stellate and endothelial cells, Davis felt that the histological 
diagnosis was unquestionably syphilis. 

Summary, 1. Gummatous syphilis of the thyroid gland is of 
rare occurrence. 

2. Women are more frequently the subjects than men. 

3. The cases so closely resemble carcinoma clinically that a 
differential diagnosis on these grounds alone is often impossible. 

4. The usual change is a hard, nodular or smooth tumor involving 
either lobe, the istlunus or the whole gland. 

5. Symptoms due to thyroid disturbance are unusual, and when 
they occur are those of myxedema, or apparently rarely those of 
hyperthyroidism. Symptoms due to interference with respiration 
are very common, and may be so severe as to cause death. 

6. If the patient is seen before death is imminent and anti- 
syphilitic treatment instituted the prognosis is very good, 

I wish to express my appreciation to Prof. Udo J. Wile for the 
privilege of reporting this case and for his invaluable criticism. 


THE DIFFERENTIAL DIAGNOSIS OF AFFECTIONS OF THE 
RIGHT UPPER QUADRANT.* 

By Charles Gordon Heyd, B.A., M.D., 

ASSOCIATE PROFESSOR OF SURGERY, NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL. 

The differential diagnosis of affections of the right upper quad- 
rant resolves itself into an interpretation of the various forms of 
“dyspepsia.” Dyspepsia, however, is such a protean condition 
and arises from so many widely divergent causes that its transla- 
tion into clinical entities is usually difficult. In the phylogenetic 
development of the gut tube there has come about a radical sub- 
division in morphology, physiology and function, and the stomach 
gives forth reflex symptoms from a variety of diseased organs more 
or less remotely situated. 

In an analysis of indigestion we find that approximately 40 
per cent, are due to disease within the abdomen but arising from 
other organs than the stomach: that 40 per cent, are due to causes 
entirely without the abdomen and that only in 20 per cent, is there 
organie disease of the stomach. 

Vander Hoof^ analyzed the cause of indigestion in 1000 cases 
and found that appendicitis was the causal factor in approximately 
25 per cent., choleeystitis in 10 per cent., peptic ulcer in 10 per 
cent., neurosis in 10 per cent., cancer in 5 per cent., visceroptosis, 


* Read before the Hartford Medical Society, Surgical Section, Hartford, Conn. 
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intestinal stasis in 10 per cent., while miscellaneous affections of the 
kidneys, lungs, eyes, etc., constituted approximately 30 per cent. 
It is a sad diagnostic commentary when 97 out of 1000 tabetics 
have had a laparotomy for a supposed intra-abdominal lesion, ^ 
19 for gastric ulcer, 19 for gall-stones, 18 for appendicitis and 13 
for salpingitis, etc. 

Cabot^^ found from a study of 1000 autopsies at the Massachu- 
setts General Hospital and a comparison with the clinical findings 
that in gastric cancer a correct diagnosis was made in 72 per cent. 
In peptic ulcer, includ'mg both gastric and duodenal, a correct diag- 
nosis was arrived at in only 26 per cent. • ■ 

The very marked advance in the technical efficiency of roentgen 
diagnosis in the last few years shows how rapid has been our diag- 
nostic progress with 67 per cent, correct diagnosis in duodenal ulcer 
and 80 per cent, correct diagnosis in gastric ulcer, ^ while 95 per 
cent, of gastric carcinoma are diagnosticated by this means.® 

For all ordinary purposes of diagnosis we rely upon the history 
which still remains the keystone in the diagnostic arch of affections 
of the right upper quadrant. Clinically our problem is to differen- 
tiate gastroduodenal ulceration, gastric carcinoma, disease of the 
biliary apparatus, including pancreatitis, appendicitis and to a 
lesser extent lesions of the kidney and colon. 

If we conceive the stomach as exercising properly two main 
functions, that of motion and secretion, we would reasonably 
expect that any ulcerative condition in the beginning before active 
infiltrative changes had occurred would manifest itself by aberra- 
tions either in the motor or secretory fimctions of the stomach. Is 
there anything distinct in the evolution of gall-bladder disease that 
demarks it from the evolution of peptic ulcer? Is there anything 
in the history of chronic appendicitis wherein it differs in sufficient 
degree to enable us to differentiate reflex gastric distress of appendic- 
ular origin from dyspepsia of gastroduodenal ulcer? We believe 
that the smgle factor of greatest importance in differential diag- 
nosis is a carefully taken history. The history should be a citation 
of tlie facts of the disease from its beginning and in the order of their 
occurrence, and if properly taken should provide a means of making 
a clinical diagnosis. By clinical diagnosis we mean that the nature 
of the pathological process is determined with relative anatomical 
localization. It is obvious tliat one of the most prominent factors 
in the diagnosis of affections of the right upper quadrant is the 
correct interpretation of the discomfort and pain for which a 
patient usually consults a doctor. There are certain fundamental 
characteristics of abdominal pain — its onset, localization, point of 
election, maximum point of tenderness and the various patJis of 
radiation and reflexion -whidi are of great value in diagnosis, for 
wtliin their group most of the affections that we must differentiate 
nm true to tjqie. First, let us take up tlie consideration of affec- 
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tions of the biliary tract. We prefer to use this generic designation 
rather than gall-stones, for gall-stones are an incident dependent 
upon the virulence of the infection. The gall-bladder, the liver, 
the pancreas and the stomach are embryologically, anatomically, 
physiologically and pathologically closely related, and should be 
considered as one physiological system.'^ Infection is the patho- 
logical activator of disease of the biliary apparatus, and while it is 
true that a gall-bladder may be sterile and yet contain stones, 
infection must have been present at the time the calculi were 
originally formed. In disease of the gall-bladder only approxi- 
mately 75 per cent, are associated with stone, the other 25 per cent, 
represent varying degrees of infection not associated with the for- 
mation of calculi. Irrespective of the presence of calculi in disease 
of the gall-bladder the histories of a large number of cases will be 
found to present a composite picture in which four well-defined 
pathological stages are evidenced and which clinically may be 
translated into four sequential clinical pictures: (1) When the 
disease is confined to the gall-bladder; (2) when there are attacks of 
biliary colic; (3) when calculous obstruction to the common duct 
intervenes with jaundice; (4) when as a result of infection or trauma 
to the common duct there is an associated or coincident disease of 
the pancreas. 

The early symptoms of gall-bladder disease are vague atypical 
symptoms of a qualitative dyspepsia. This dyspepsia conforms 
to no rule, exhibits no periodicity in its onset, and is characterized 
by variations in the degree of gas production, eructations, sense 
of fulness and weight or oppression with occasionally tenderness 
along the right costal margin. There is a characteristic chilly or 
goose-skin sensation after dinner and occasionally a slight catch in 
the breath, particularly on the right side, suggesting a pleurisy. 
This gastric irritability is made worse by greases, fried foods, 
apples, cheese and gas-producing carbohydrates in general. Occa- 
sionally there is an entire cessation of this indigestion, with pro- 
longed periods of comparative gastric relief. After a variable 
period of time there is introduced into this picture an acute attack 
of pain, colicky in type, with marked predilection for nocturnal 
occurrence, and lasting four to six hours, and usually so severe as 
to require a hj^iodermic of morphin. This colic comes on without 
premonition or warning, although there is occasionally a suggestion 
of an aura in an unusual state of ivell-being.® Its marked and dis- 
tinct characteristic is that it is of maximum intensity, occurs spon- 
taneously, lilm lightning, has a short duration, disappears sponta- 
neously, leaving a residual soreness along the right costal margin. 
The tliird clinical picture is due to calculous obstruction of the 
common duct and introduces for the first time the presence of 
jaundice. There may be a preceding history of gastric distress, 
interrupted by periods of colic and during one of these attacks of 
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pain there is a sudden onset of jaundice which reaches a maximum 
intensity in twenty-four to forty-eight hours^ and is associated 
with a febrile reaction usually so distinct as to suggest a malarial 
paroxysm wdth its chill, fever and sweat. This febrile reaction is 
so short as to give a characteristic intermittent or remittent fever 
variously described as “steeple-chart” temperature,® or the angle 
of cholangitic infection.^® '\Mien we have a colic associated with 
jaundice and marked by fever, leukocytosis, etc., and occurring 
in that order we are warranted in making the diagnosis of cal- 
culous disease of the common bile duct. 

It must not be forgotten that a calculus which is capable of 
passing through the cystic duct may pass throughout the common 
duct into the duodemnn without producing any further trouble. 
There is, however, a great tendency for a stone in the common duct 
to become lodged at the ampulla of Vater and by accretions of 
pigment to increase, quite rapidly in size. "VSTiether from the 
presence of stone or the infection or both^^ it was early observed 
that there was a very marked association between affections of the 
biliary tract and pancreatitis.^® 

It is interesting to recall that in reporting the statistics of the 
Mayo Clmic*® it was found that in 2611 operations on the gall- 
bladder the pancreas was involved in 7.6 per cent. In 325 opera- 
tions on the common duct the pancreas was involved in 22 per cent, 
and in 168 operations for disease of the pancreas 81 per cent, were 
accompanied by or due to gall-stones. A number of men, Archi- 
bald,*^ particularly, have gone so far as to claim chronic pancreatitis 
is a common abdominal complaint and capable of diagnosis. 
“Given a case with acute abdominal pain referred chiefly to the 
upper half of the abdomen, if upon examination one finds the great- 
est tenderness located in the epigastrium about midway between 
the mnbilicus and the ensiform cartilage, extending perhaps 1 inch 
or 1| inches to the right, and in particular a similar distance to the 
left also, while absent over the gall-bladder region, if further in the 
history there are absent symptoms of gastric or duodenal ulcer, 
and there is no evidence of intestinal obstruction, then this case is 
in all probability one of pancreatitis.”*^ 

The clinical differentiation of acute pancreatitis is sometimes 
difficult and tlie description of Fitz*® is even today tlie best epitome 
upon its diagnosis. “Acute pancreatitis begins with intense pain, 
especially in the upper abdomen, soon followed by vomiting, that 
is likely to be more or less obstinate, and not infrequently slight 
epigastric sw’^elling and tenderness, accompanied witli obstuiate 
constipation. A normal or subnormal temperature may be present 
and sjTnptoms of collapse precede by a few hours deatli, w'hidi is 
most likely to occur betw'een the second and fourtJi day. 

The history of pancreatic or biliary carcinoma is distinct. The 
genesis of tumors requires time and the history of the onset o 
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jaundice is succinct and characteristic. By slow .growth a neo- 
plasm produces from day to day only minimal changes, whereas 
vascular or inflammatory processes produce extensive changes 
within a short time. Neoplasms of the biliary apparatus, the 
pancreas or the contiguous portion of the duodenum early invade 
or compress the termination of the bile and pancreatic ducts. 
Jaundice develops imperceptibly and without pain, so that from day 
to day it seems hardly to advance in intensity, but without pause 
or hesitation, without intermitting or remitting, it progressively 
deepens in intensity from mild to severe, from lemon to black, 
until it becomes the typical icterus melas. Its evolution is not 
associated with colic ^nd in its earlier stages is usually devoid 
of pain. It is not associated with chills, fever or sweats nor 
leukocytosis. With such a history, malignancy is the probable 
diagnosis, and when this history is associated with a palpable or 
distended gall-bladder the diagnosis is almost positive. One of 
the few diagnostic laws that has stood the acid test is Courvoirsier’s 
law. Courvoirsier enunciated his law: “In cases of chronic 
jaundice, due to blocking of the common duct, a contraction of the 
gall-bladder signifies that the obstruction is due to stone: A dila- 
tation of the gall-bladder, that the obstruction is due to causes other 
than stone.”^® 

In reporting the cases of the Massachusetts General Hospital, 
Cabot^^ found that “ in 86 cases of obstruction of the common duct 
57 were due to calculous obstruction and in 47 the gall-bladder 
was atrophied, in 8 it was normal and in 2 enlarged. In 29 cases 
the obstruction was due to causes other than stone. In 27 the 
gall-bladder was diseased and in 1 the gall-bladder was empty and 
in 1 contracted around the calculi; 4 cases only of this series were 
exceptions to Courvoirsier’s law. With the exception of these 4 
cases which constituted only 5 per cent, of the total number exam- 
ined every record of the Massachusetts General Hospital series in 
which definite statements are to be found concerning the points at 
issue goes to confiim Courvoirsier’s law.” 

Peptic ulcer is a distinct organic ulceration of the gastroduodenal 
portion of the gut tube, and within its type the symptoms are con- 
stant and, as a rule, characteristic. Variations in symptomatology 
depend to a considerable extent upon the localization, since 70 per 
cent, of all peptic ulcers are located so as to interfere with the 
emptymg power of tlie stomach. In the diagnosis the history is 
all important. Palpation,' percussion and auscultation give evi- 
dence of very limited value; chemical examination of gastric con- 
tents give some confirmatory value only. The presence of gastric 
blood will be absent in over 75 per cent, of cases while roentgen-ray 
examination is positive in 67 to 80 per cent, of cases of duodenal 
and gastric ulcer respectively. With clinical methods alone we 
are able to make a correct diagno.sis in 80 per cent, of cases. Three 
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facts stand out, in the history of all regular cases of peptic ulcer: 

(1) Pain; (2) time relation of pain to food ingestion; (3) periodicity 
of attacks^® 

In all true ulcers in their symptom-producing stage a given set 
of symptoms are present or are introduced by certain articles 
of food or have a certain time interval in relation to the ingestion 
of food. These symptoms are constant and the interval or period 
is definite. If beefsteak produces pain upon ingestion then beef- 
steak during the symptom-producing stage always produces pain 
quite distinct and characteristic from the neuroses which intermit 
in their relationship from day to day. In ulcer if the pain is pro- 
duced one hour after the ingestion of meat that interval is usually 
constant for the tjqje of ulcer. Now, biologically in the beginning 
an ulcer manifests itself by irritations of the functions of the stomach 
and there is the interference or an irritation in the secretory 
motor functions, and there is the clinical condition of hjqier- 
chlorhydria from increased secretion or qualitative changes in 
acidity, and in the beginning there is usually hypertonus, hjqier- 
peristalsis and hj’permotility. 

The ingestion of food under normal circumstances is accompanied 
by a reflex process which is not perceived — a subconscious reflex — 
and when pain arises from the ingestion of food it points to an 
irritable process of the cord through which these reflexes pass as 
a result of oft-repeated painful stimuli. The epigastric region is 
essentially the place to Avhich sensory symptoms are referred and 
the upper part of the left rectus muscle usually contracts first in 
response to an irritation from the stomach.®^ 

A long history of gastric trouble associated with pain in the 
lower part of the epigastrium would suggest pyloric stenosis. We 
may therefore say that the patient with a gastro-duodenal ulcer 
presents in the main a history characterized by (1) pain, bearing 
some relation to the ingestion of food and the quality of food; 

(2) a chronicity; (3) the periodicity or the repetition of sjunptoms 
day after day during the sjunptom-producing period of the ulcer. 
As a corollary to these three are certain variant characters for 
certain tjqies of ulcer; the nocturnal pain of duodenal ulcer and its 
rather specific t^vqie of hunger pain. Pain in ulcer follows the 
ingestion of food after a definite interval which is marked by the 
order and precision of its occurrence and its persistent occurrence 
throughout tlie whole history of the case.-* 

The complex of dironicity and the periodicity of attacks with 
pain or distress, repeated uniformly day by day during the attack 
and bearing a fairly definite relation to food intake and control is 
of primary clinical importance to the diagnosis of SO^ per cent, 
of cases of uncomplicated peptic ulcer. In the remaining 20 per 
cent, this complex may be irregular, atypical or almost entirely 
absent, or the symptoms may be mixed, owing to coincidence of 
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disease of contiguous organs which occurs in about 20 per cent, 
of all cases of ulcer.^® In the irregular or atjqDical 20 per cent, 
the roentgen-ray examination with a bariumized carbohydrate 
meal is of great value: (1) By deformities of luminal contour; 
(2) by the triad of hypers— hypertonus, hj’perperistalsis and hyper- 
motility and of lessened value the determination of aberrations 
in gastric chemistry. 

If an ulcer is situated on the lesser curvature near the cardiac 
end the symptoms are different than when located at the pylorus 
or in the duodenum. The symptoms of ulcer near the cardiac 
end will be those of pain, shortly after eating, with periodicity in its 
production, with the vomiting of partly digested food, with blood 
in the vomitus, with a progressive emaciation because the patient 
does not retain his food. With ulcers involving the pylorus there 
is soon introduced relative pyloric stenosis from spasm and second- 
ary absolute pyloric stenosis from infiltration and spasm and the 
symptom of pain after the ingestion of food, when this interval 
gives place to the vomiting of large quantities of fermented material 
mth food remnants. In the pyloric type of ulcer there is, as a rule, 
a loss of weight and secondarily a cachexia from absorption of fer- 
mented and putrefying gastric content. Now, quite distinct from 
these two types is that of the duodenal ulcer where the patient is, 
as a rule, well nourished and when he has food in his stomach is 
without distress. 

Turning to duodenal ulcer, specifically we are in full accord with 
Moynihan that “ persistent recurrent hyperchlorhydria is duodenal 
ulcer.^’^^ In gall-bladder disease, pain and discomfort usually 
come on with eating, while in duodenal ulcer the pain is relieved 
by eating. In duodenal ulcer the food that gives pain in pyloric 
• ulcer gives relief in duodenal ulcer. The patient with duodenal 
ulcer, usually a man, is ordinarily a well-nourished individual, with 
marked appetency for food and who informs you that if he could 
eat all of the time he never would have a bit of pain. Consider his 
daily history: He starts out in the morning, eats a good breakfast 
and about 11 o’clock gets a pain, a pain that is usually described 
as gnawing, persistent and rather severe, but one that is tolerated. 
He seldom requhes anodynes. He eats a sandwich or drinks a glass 
of milk and the pain disappears. The pain usually comes on when 
his stomach is empty and at about the time that he is naturally 
hungry. For this reason it becomes knovTi as hunger pain. At 
about 4 o’clock the pain recurs and he takes another light lunch 
with rapid cessation of pain. Returning home he eats a well- 
proportioned supper, and before going to bed has a few crackers 
and a glass of milk. Sometimes about 12 o’clock he is awakened 
by epigastric pain of the previous tj-pe, but rather more severe. 
Repeated experience with the night pain has made it necessary to 
have some crackers or a piece of chocolate at his bedside. Upon 
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eating something or taking soda the pain disappears. This history 
is repeated day after day with unvarying precision and consistency. 
Its story is typical and the diagnosis might be made as Moynihan 
expresses it “by correspondence." 

The value of test meals is of confirmatory value only. In order 
of importance are: (1) food remnants,’ (2) blood, (3) acidity of 
test meal.^® 

In considering cancer of the stomacli one may say that it makes 
its presence known only when ulceration occurs or when there is an 
interference with motor function of the stomacli. The history 
is of most value in suggesting or arousing the suspicion of malig- 
nancy. There is, however, no isolated or significant sign or symp- 
tom upon which the diagnosis of early cancer can be predicated. 
The diagnosis of early cancer depends upon the mechanical inter- 
ference produced, and it is an accident if the location of the groivth 
is such as to introduce early the element of stenosis. If there is 
any symptom which stands out as between ulcer and cancer it is the 
known presence of periodicity of symptoms in ulcer and its absence 
in cancer. Periodicity is present in about 85 per cent, of ulcers 
and is absent in 99 per cent, of cases when that ulcer becomes 
malignant.^^ 

Cancer of the stomach occurs in three forms: (1) The man who 
is perfectly well, who has an atliletic stomach and who has never 
had any previous gastric distress: There comes into his history 
an abrupt sudden development of gastric signs. His symptoms 
suggest an acute ulcer of the stomach, with hemorrhage, but at the 
end of three or four weeks tlie man has lost physically beyond 
what would be expected of a simple ulcer. His anemia has become 
more pronounced, with a distaste or aversion for food, and finally 
from the anemia, emaciation and beginning cachexia the diagnosis . 
of rapidly gronung carcinoma is made. This type constitutes 
about 30 per cent, of all cancer cases and has an average duration of 
eight to ten months. The second class, and by far the largest 
proportion of about 60 per cent., is represented by the patient 
who has a perfectly clear history of chronic gastric ulcer extending 
over a period of years. A form of gastric distress characterized 
by periodic discomfort or pain usually bearing a distinct relation- 
ship to food ingestion wifh some vomiting. His previous gastric 
history covers a period of eight to ten years, with intermittent 
attacks of tj^iical ulcer history. Finally, there comes an attack 
from whicli he does not respond to the medical treatment that 
heretofore has proved beneficial. The pain becomes constant, 
marked distaste for food intervenes with particular aversion to 
meat; blood is constantly present in the stool and vomitus and he 
has an average duration of cancer sjunptoms approximating six 
montlis. The third class, of about 10 per cent., is represented by 
the patient ivho has a tj^iical history of gastric trouble from which 
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he nearly but never quite recovers, and after a variable period 
progressively, but very slowly, becomes worse, with a distinct 
distaste for food and without any interruption progresses to a 
well-defined cadiectic condition of malignancy. 

No paper on affections of the right upper quadrant would be 
complete without considering clwonic appendicitis. The common- 
est site of a “ gastric ulcer’ ’ is the right ileac fossa.^^ In my personal 
experience at least 18 per cent, of cases eoming to laparotomy have 
two lesions, either one of which offers an operative indication. 

“Appendix dyspepsia” is a varied and indistinct clinical picture. 
It is usually more difficult to diagnose than either the conditions 
of ulcer or disease of the gall-bladder. If one can eliminate either 
of the two conditions named above it would be possible to arrive 
at a diagnosis of appendicular dyspepsia by elimination. In the 
ordinary case there is usually an absence of a history of an acute 
attack. Epigastric distress is a constant annoyance or sense of 
ache and usually with no distinct relationship to food. The pain 
or distress is apt to be aggravated by activity and motion and is 
occasionally relieved bj'- an enema or a cathartic. It is infrequent 
for appendicular dyspepsia to be associated with a history of aeute 
attaeks, although occasionally local appendiceal pain maybe elicited. 

The clmonically diseased appendix induces reflex gastric dis- 
turbances and usually contains fecaliths. The meehanism of 
disease is probably in a large majority of cases a pylorospasm with 
pain, vomiting, increased secretion, increased acidity, gaseous and 
sour eructations. It is noteworthy that the pain and distress is 
usually more prolonged than similar occurrences in disease of the 
gall-bladder. The distress is usually associated low down in the 
epigastrium or about the navel and lacks the distinct characters 
of localization as in biliary disease. 

The outstanding features in the genesis of appendicular dyspep- 
sia are its irregularity, variability and almost entire lack of periodic- 
ity. Food that at one period is associated with gastrie irritability 
is upon another occasion eaten with zest and no distress. The 
attacks are distinctly less regular in their symptomatology than in 
ulcer. 

It is interesting to note that McCarty^® reported 59 cases when 
both the gall-bladder and appendix were removed and that 69 
per cent, of the appendices showed distinct pathological changes. 
The ordinary postmortem incident of disease of the appendix is 
approximately 17 per cent.’® Furthermore, in operations for cliole- 
cystitis 52 per cent, were associated with disease of the appendix, 
and in cliolelithiasis 44 per cent, had distinct pathological changes 
in the appendix. 

Paterson"® found appendicular disease in association with gastric 
ulcer in 54 per cent, of cases and -with duodenal ulcer in 66 per cent, 
of cases. Hutchinson^^ records 24 cases of fatal hemorrhage from 
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the stomach after operations of various kinds upon the abdominal 
viscera. Of these 24, 21 were cases of appendicitis with septic 
complications. I have records of 4 cases of pronounced gastric 
hemorrhage which on very extensive abdominal exploration re- 
vealed no morbid process except in the appendix, and foUovdng an 
appendectomy there was a cessation of gastric distress and gastric 
hemorrhage. 

Gastric hemorrhage has been experimentally produced by 
Rogers by injecting chemical irritants into the cecum and ascend- 
ing colon, while irritation of tlie colon, -per se, has been shown to 
bring about a gastric stasis and the delayed passage of food material 
tlirough the small intestine.^^ 

Barclay^® quite recently has drawn attention to the spasmodic 
closure of the pylorus following reflex stimulation from the terminal 
ileum, when there is a too rapid overloading of the small intestine 
vdth chyme. Biologically the ileocecal valve represents a great 
point of chemical and bacterial partition, for at the cecum we have 
a change in chemical reaction; maximum bacterial flora, maximum 
fluidity, anastalsis, predominant lymphoid tissue and a point of 
natural or normal stasis.®^ These observations would seem to offer 
proof of a very extensive system of intra-alimentary reflexes acting 
upon the pyloric mechanism, and it would serve to explain the 
incidence of appendicular dyspepsia. 
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ROENTGEN RAYS AS AN AID IN THE DIAGNOSIS OF ULCUS 

VENTRICULI. 

By I. W. Held, M.D., 

AND 

M. H. Gross, M.D. 

NEW YORK CITY, 

When Cannon visualized the stomach in the animal by feeding 
it on food mixed Yuth bismuth subnitrate, and Rieder introduced 
the bismuth meal for the same purpose in the human being, it was 
hoped that ulcer and cancer of the stomach would be absolutely 
accessible to diagnosis. While such hope was realized to a fair 
extent it cannot be too strongly empliasized that in the great 
majority of cases, especially of ulcer of the stomach, roentgen 
rays alone without the other clinical methods may quite often be 
misleading. 

Roentgen-ray diagnosis of the diseases of the gastro-intestinal 
tract in general, and of ulcer of the stomach in particular, owes its 
development primarily to the Continental workers, notably among 
whom are to be mentioned Rieder, Plolzknecht, Faulhaber, Kreuz- 
fuchs, von Bergmann, Levy-Dorn, Barclay, and Hertz. Not long 
afterward the Americans began tlieir very painstaking work, and 
here ranlc the names of Case, Carman, Pfahler, Jordan, Skinner, 
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Cole, George, Hirsch, Holden and others. Comparing the aims and 
accomplishments of European workers with those of our country, 
one notices throughout that while in Europe most roentgen- 
ologists in studying the diseases of the gastro-intestinal tract made 
every effort to interpret their findings according to the disturbed 
function caused by existing pathological lesion, in this country 
more importance was originally attached to structural changes in 
the roentgen-ray interpretations. 

Among the American authors who independently utilized the 
functional methods of roentgen-ray diagnosis in the study of gastro- 
intestinal diseases are Case, Carman, IMills, Skinner and Hirsch. 

Accordingly, two methods are employed: the indirect method, 
by which we determine a lesion in the gastro-intestinal tract, based 
on disturbed function, and the direct method, which bases the diag- 
nosis of a lesion on existing structural changes. Both have their 
respective usefulness. 

From the clinical stand-point, however, there is no doubt that 
the roentgen studies based on distmbed function (indirect method) 
are outweighing in importance the direct method. It is an estab- 
lished fact that the patient’s complaints are in proportion to the 
disturbed function of a particular organ. Based on such complaints, 
plus a thorough physical examination, one establishes a proper 
diagnosis. The clinician who finds himself so frequently confronted 
with difficulties, especially when dealing "with diseases of the 
abdominal viscera, at once asks. Will roentgen-ray examination 
give us information of additional value to make a definite diagnosis 
when the sjmptom-complex and the rest of the physical and 
laboratory examinations have left us in doubt? This, as will be 
showm, has been realized to a considerable degree. 

In the roentgen-ray diagnosis of ulcer of the stomach we seek to 
determine whether we are dealing with a simple or a complicated 
lesion. Approaching the roentgen-ray diagnosis of simple ulcer 
of the stomach from the stand-point of disturbed function (indirect 
method), we must have a clear understanding of the normal func- 
tion of the stomach as seen roentgenologically, and hence a brief 
consideration of the roentgenological physiology is essential. 

Roentgen-ray examination enables us to study with exactness 
the following physiological phenomena: 

1. Position and form of the stomach. 

2. Tonus and peristalsis. 

3. Gastric secretion. 

4. Mode of filling and motility. 

5. Mobility. . . 

1. Position and Forii of the Stomach. In the great majority 

of people the stomach lies to the left of the median line, with the 
exception of the pars pylorica, part of which lies to the right of tlie 
median line. The greater curvature in tlie standing position is 
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usually either on the line with or 1 or 2 cm. below the crest of the 
ileum. In a lesser number of cases the stomach lies high in the 
abdominal cavity, with the pars pylorica entirely to the right of 
the median line, even part of the corpus to the right. The first 
more frequent position gives us the form described by Rieder 
(Fig. 1) as the pipe-shaped stomach, called by Groedel the siphon 
stomach; the second the less frequent (Fig. 2) is termed by Holz- 
knecht the bull-horn stomach. 



Fig. 1. — Pipe-shaped stomach. Fig. 2. — Bull-horn stomach. 


The form and position of the stomach, as shown in the accom- 
panying figures, not being uniformally found in normal individuals, 
has given rise to considerable discussion by both clinicians and 
roentgenologists. Such discussions seem justified because the 
roentgen-raj'" stomach does not correspond in position and form 
to that described by the anatomists. This has led no less an 
authority than Stiller to state that a stomach when containing food 
with a contrast substance does not exemplify a normal stomach. 
Roentgenologists again have widely differed in their opinions as 
to what form is to be considered normal from the roentgen-ray 
stand-point. Groedel, for example, claims that the roentgen-ray 
stomach, with the individual standing, cannot be compared with 
the stomach described by the anatomists, because the latter have 
always seen the stomach in the cadaver with the corpse in the 
horizontal position. From such assertions it is evident that the 
difference in shape and form of the stomach, according to Groedel, 
is chiefly dependent on the position of the individual and the passive 
filling of the organ. While this is true to some exi;ent it will be shown 
below that such an exclusive %dew leads to erroneous conclusions. 

A much more enlightened contribution as to what constitutes 
a normal form and shape of the stomach and the factors that enter 
into their formation has been furnished bj'' the laborious work of 
Forssel. Forssel’s work and conclusions we intend to analyze in 
detail. It seems advisable, however, to name first and demonstrate 
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by figures the most important roentgenological division of the 
stomach. 

The -well-Iaiown anatomical division into fundus, corpus and 
pylorus had to be modified when the stomach was visualized roent- 
genologically. In view of the fact, however, that different roentgen- 



ologists describe different forms and shapes of the stomach, even in 
a normal state, a uniform division has not yet been agreed upon. 
Holzlmecht and Huerter divide the stomach into fundus, corpus 
(pars media) and pars pylorica (Fig. 3). Groedehs division is 
pars descendens and sac and pars ascendens (antrum and pylorus). 



The uppermost part of the stomach he terms tlie cranial portion 
and the lowermost part the caudal portion (Fig. 4). The Holz- 
knecht, Huerter and Groedel division are not exact because the 
uppermost part, named fundus, would be in reality a fundus onl.v 
if the indi\udual stood on liis head. Holzknecht and Huerter as 
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well both speak of a pars media and pars pylorica, and ignore the 
caudal part or connecting link (a very important part to be shown 
later). Groedel, who speaks of the descending and ascending part, 
presupposes an ascending portion in every stomach, whereas it is 
well known that the bull-horn (Holzlmecht) type has no ascending 
part. Furthermore, the connecting link he terms magensack (sac 
of the stomach), which would imply a passive portion of the stomach 
when filled with food. In reality that part of the stomach is a very 
active one. 

The objections outlined as to the loose description of roentgen- 
ray form and position of the stomach, as well as its divisions, are 
overcome by the painstaking anatomical and physiological studies 
of Forssel, who showed that the form and the position of the stomach 
are solely dependent on the work of the musculature of the stomach. 
E. Schlesinger expressed the view long before Forssel that the form 
of the stomach depends on its tone, and Holzknecht built up on this 
basis the classification into ortho-, hyper-, h;yTio-, and atom'c types. 
Useful as the suggestion of Schlesinger seemed to be, it was soon 
evident that his wmrk and even the classification of Holzknecht 
expressed just a visual appreciation of the form without considera- 
tion as to the underlying mechanism which constitutes the different 
forms. 

We follow the reasoning of Forssel to show that form and position 
are dependent on the muscular architecture of the stomach, because 
an understanding of this architecture is essential to an intelligent 
interpretation of the fluoroscopic or roentgenographic appearances 
of the stomach. F orssel showed that the vertical part of the stomach 
(termed fundus and pars media by Holzlmecht and others) has for 
its support the strong musculatiue which runs vertically from 
cardia to antrum, nearer to the lesser than greater curvature, i. e., 
excentrically. This musculature forms the well-knonm groove* of 
Retzius (Magenstrasse of Waldeyer or sulcus gastricus) (Fig. 5), 
where the food is distributed to the vertical part of the stomach. 
The musculature forim'ng the groove is therefore the fixed supporting 
axis around which the musculatiue of the rest of the vertical portion 
of the stomach is grouped. The musculature forming the fixed 
point, situated as it is nearer to the lesser curvature than to the 
greater, allow^s distention of the stomach almost exclusively toward 
the greater curvature, and is tlierefore responsible for tlie asjanmetry 
of the vertical portion of the stomach. The lower part of the 
stomach (pars pylorica), the musculature of which is grouped 
centrally around its axis, runs transversely in a sjunmetrical manner. 
This gives that part of the stomach a tube-like form. 

According to Forssel the supporting apparatus of the stomach 
consists of a vertical and a transverse portion. The vertical 
apparatus is formed by the median and external layer of the longi- 
tudinal bundle as well as a supporting loop of the inner layer; 
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the transverse portion is formed by the ligamentum transversalis 
of the transverse portion of the stomach. Besides the supporting 
apparatus residing in the musculature of the stomach proper, both 
portions of the stomach have supports from without. The vertical 
part is intimately connected with the cardia by the plirenicogastric 
ligaments; the transverse portion is supported at the pylorus by 
the hepatoduodenal ligament and the musculus suspensorius 
duodeni. From the anatomical stand-point the division into a 
vertical and a transverse stomach is very appropriate. Forssel 
as well as Cunningham, however, go further and divide the stomach 
according to its function (Fig. 6). The vertical or asjTnmetrical 
portion is designated as the corpus disgestorius and the transverse 
portion as the corpus egestorius. The caudal part forms the sinus 
and the incorrectlj'' formed fundus is changed to the appropriate 
term fornix. 



Fig. 5. — ^Retzius’s groove. 



Saccits 

dipestorius 


The two tjfpes, bull-horn and siphon, are, according to Forssel, 
explained in the following manner: The typical changes in the form 
of the stomacli depend on whether the entire corpus digestorius 
or the sinus alone js in the state of contraction. By contraction 
of the sinus the stomach approaches the form of a uniformly bent 
tube or so-called bull-horn tjqje. It is this form which shows the 
strongest contractions (hjTiertonic tj’pe, Schlesinger). As the 
supporting apparatus of the vertical portion of the stomach partici- 
pates in the contraction it brings the entire organ into a higher 
position, and we therefore find the lower border above the umbilicus. 
We meet this form in indi\nduals who have a broad tJiora.x with a 
wide apertiue (hypertonic individuals, status apoplecticus), also 
where there is an increase of intra-abdominal pressure, as in obesity, 
meteorism, ascites, pregnancy, and wlien the patient is in the 
horizontal position. In all such individuals, however, it is not the 
displacement of the stomach by its surrounding organs- but the 
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stimulus from without which causes excessive contractions in the 
entire corpus digestorius, bringing about a bull-horn form. When 
the contractile power of the musculature is lost the bull-horn form 
cannot be produced by any outside influences. The infant stomach, 
which is usually of this form, is explained by the stimulating 
influence of the large liver and distended bowels during the first 
months of life. The siphon form of Rieder is brought about by the 
uniform contraction of the entire stomach. Such a stomach has 
the greater curvature at 1 or 2 cm. below the umbilicus, an out- 
spoken incisura. The lowest part of the stomach is formed by the 
sinus. This type is found with the greater part to the left of the 
median line, only the pylorus reaching the median line, or 1 or 2 cm, 
to the right. 

Which of the two forms shall be considered roentgenologically 
normal? This can be answered only if we compare the form of the 
stomach to. the status of the individual. Finding as we do the 
transverse stomach at an early age, up to ten years, as well as 
between forty-five and sixty, the explanation suggests itself that 
the stomach will tend to assume the transverse position during 
those periods, when the individual has a tendency to grow in width 
rather than in height. In childhood, growth in width consists of 
the bony and muscular as well as adipose tissue, while after forty- 
five it is mainly the adipose tissue that determines the increase in 
width. Whatever it is, the increase of abdominal and intra- 
abdominal pressure stimulates the stomach musculature to increased 
contraction, bringing about a transverse position. This is further 
aided by the high position of the diaphragm through which the 
external supporting points of the stomach (esophagus and hepato- 
duodenal ligament) are carried upward. During the age of growth 
— ten to twenty, with its predominating development in height — 
and the age of overactivity — twenty to fort;^'^-five, with no tendency 
to add fat — the vertical stomach (Rieder) is the normal. If a trans- 
verse stomach situated high in the abdomen is met in individuals 
of the status apoplecticus it is a normal form for that status. In 
individuals, on the other hand, who belong to the status asthenicus 
the long stomach with the greater curvature almost on the sym- 
physis pubis is normal for that type. 

It is an established fact that both forms, because of the status, 
may predispose to organic diseases of the digestive organs, but 
primarily the organs are not diseased. The transverse stomach 
predisposes to duodenal ulcer, the very long stomach to a gastric 
ulcer. 

2. Tonus ^vnp Peristalsis. A proper understanding of the 
physiolog}'^ of peristalsis, its function and its results, is absolutely 
essential to an appreciation of the changes in the peristalsis of the 
stomach under pathological conditions of the digestive organs. 

As stated above, the .stomacli is divided, according to Forsscl 
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and Cunningham, into two main compartments. Forssel calls them 
pars digestorius and pars egestorius, while Cunningham names 
them cardiac and pyloric portions. These portions are subdivided, 
Forssel dividing the pars digestorius into a fornix (pars cardiaca) 
terminating at a point corresponding to incisura cardiaca; corpus, 
extending from incusura cardiaca to the incisura angularis; sinus, 
from incisura angularis to antrum pylori. Pars egestorius consists 
of the antrum pylori. Cunningham speaks of the pars cardiaca 
as the sac of the stomach. The corpus he terms tube and the rest 
is the pyloric portion. 

Before we proceed, let us take up briefly the term antrum. The 
anatomists and physiologists originally thought that the pylorus 
was separated from the stomach by a sphincter similar to that of 
the pyloric sphincter, but later a close study of the pylorus by 
anatomists failed to demonstrate the existence of a sphincter. 
They found that on the lesser curvature distal to .the incisura 
angularis there is a thickened transverse band of musculature, at 
which point on the lesser cmvature and opposite to which on the 
greater curvature the contraction wave is deeper. According to 
the excellent observation of Cannon this deepening never, under 
normal circumstances, completely separates the pylorus from the 
rest of the stomach, hence he has rightly named this part “vesti- 
bule” instead of the meaningless term antrum pylori. Cannon’s 
findings are still further substantiated by the cinematographic 
studies of Rieder, Koestel, Rosenthal, Cole and others. 



Peristalsis as seen Fluoroscopically. If we observe fluoroscopi- 
cally the taking of food we note the following as regards normal 
peristalsis: After the first morsels have reached the vestibule a 
contraction takes place at the transverse band on the lesser curva- 
tme and a similar one at a point opposite on the greater cmwature. 
This peristaltic wave, which we term the initial wave, is a response 
to tlie gastric secretions brought about by the act of chewing 
(appetite juice, Pawlow). Now, as the stomach fills up, we notice 
a state of repose lasting from four to sLx minutes, durmg which no 
peristalsis is seen in any part of the stomach. After that the regular 
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peristaltic waves set in. The wave begins at a point on the greater 
curvature opposite the incisura cardiaca (Fig. 1), running along 
the greater cui’vature, forming shallow waves. At a point opposite 
the incisura angularis the wave deepens. Distal to the incisura 
angularis, i. e., at the beginning of the vestibule there is a still 
deeper contraction on the lesser curvature with a correspondingly 
deep contraction on the greater curvature opposite this point. 
This contraction lasts longest and achieves a depth almost simu- 
lating a division of the stomach into two compartments. In reality, 
as rightly pointed out by Cannon, a complete separation does not 
exist under normal conditions. The last two waves named are in 
fact persisting contractions, the object of which will be discussed 
later. 

The waves do not go any farther than the pyloric ring because 
of the hiatus between the circular muscular fibers of the stomaeh 
and duodenum. Peristaltic waves take place four to six each 
minute. The part of the stomach above the incisura cardiaca 
(fornix, cardiac sac) possesses no peristalsis, only a peristole (Stiller) 
which exercises a firm grasp on its contents. Along the lesser 
curvature only superficial peristaltic waves are usually observed. 

Corresponding to the visualized waves in different parts of the 
stomach it was experimentally demonstrated by Moritz that there 
is a difference of the intragastric pressure in the different parts. 
In the cardiac end it amounts to 6 to 8 cm. water and in the pyloric 
from 30 to 60 cm. 

The importance of the peristaltic waves in relation to gastric 
digestion is still disputed. The earlier physiologists, Beaumont 
and Elkin, and some of the more recent workers, like Hofmeister 
and Schuetz, assert, on the basis of their experimental work, that 
the peristalsis in the corpus from incisura cardiaca to the vestibule 
of the stomach is mainly concerned with churning and mixing of the 
food, whereas the pylorus merely expels the food. 

Cannon was the first to take an active stand against the older 
teachings that the digestive process goes on mainly in the corpus. 
He correctly stated that the experiments of the earlier observers 
produced pathological conditions of the stomach, and hence their 
conclusions are not phj'^siologically correct. Cannon derived his 
conclusions from his observations on animals and human beings 
by means of the roentgen rays, and so his findings correspond 
nearest to physiology. According to Cannon the fornix (sac) 
serves as the actual reservoir. From the sac the food is advanced 
into the tube bj'' the action of the diaphragm, aided by respiratory 
movements. In the tube (corpus) the food is mixed with the acid 
secretion and by peristaltic waves is carried acidified to the vestibule 
(pars pylorica). Part of tlie food in the tube is squirted back into 
the reservoir. 

In tlie vestibule, therefore, according to Cannon, active digestion 
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and churning of the food goes on. According to the same author 
also, the sac forms the largest part of the stomach in the course of 
digestion and the tube the thinnest part. 

While Cannon has ingeniously attributed to the sac the propertj'^ 
of a reservoir in contradistinction to the tube which serves as a 
motor, we find that he does not account for the part of the stomach 
between the incisura angularis and the beginning of the vestibule (see 
Fig. 6), both ends of which are marked by deep peristaltic inden- 
tations. It is that part of the stomach that Forssel has termed the 
sinus. 

From our roentgenological observations we can state definitely 
that tlie greatest peristaltic activity is visible in the sinus. It is 
also worthy of mention that from the beginning of digestion (initial 
wave) until the stomach is entirely empty the sinus is seen filled and 
is the place of greatest peristaltic activity. The reservoir sac forms 
the largest part of tlie stomach only in the early stage of digestion, 
while later in the course of digestion most of the food is seen in the 
sinus. This would tend to demonstrate that the need for the reser- 
voir diminishes in the course of digestion. 

Our conception of the mechanical part of digestion, especially 
with reference to the mode of peristalsis, is as follows; Like Cannon 
we believe that the sac is the actual reservoir, and is that part of the 
stomach in which non-acidified food is stored until it is sent down, 
little by little, by tlie active reservoir to the tube to be acidified. 
From the tube, active peristaltic waves propel the acidified food to 
the sinus, where it meets pepsin secretion from the peptic glands 
in the sinus and that imported from the vestibule. 

In the sinus the most active peristalsis takes place in order to 
churn and fully liquefy the food to be ready for the vestibule, 
whence the food is brought to the sphincter pylori (pyloric canal. 
Cannon). The reason why the cardiac sac is the largest part in the 
early stage of digestion is that at first only the fluids and such 
food as needs less digestion are transferred from the sac. An hour 
or two later, when secretions and acidity are at their height, the 
coarser food more difficult of digestion can be taken care of in the 
sinus; tlie sac transfers it with greater rapidity and the sinus serves 
not only as a place of active digestion, but sends it, little by little, 
as it is made readj’’, to flow into tlie vestibule. The activity of peris- 
talsis in the sinus as digestion goes on is, according to our opinion, 
responsible for tlie pylorus forming die lowest part during that 
time of digestion, an observation first made by Cannon and von 
Bergman. Active contraction in the sinus shortens that part, 
making the pyloris appear as the lowest part. 

Passage of food tlirough the sphincter pylori is brought about 
by die acid reflex (Cannon) on the pyloric side opening the sphincter. 
Closure of ‘the pylorus is accomplished by the acid reaching tlie 
first portion of the duodenum (Hirsch, PawloW and iMcring). 
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3. Gastric Secretion. Gastric secretion was first roentgeno- 
logically described E. Schlesinger, Normally it manifests itself 
only as a small intermediary layer between the air-bag and the 
corpus when the contrast meal is given (Fig. 8). The intermediary 
laj'^er is lighter than the rest of the contrast substance, and of an 
ashy color. This secretion layer is normally only seen in the begin- 
ning of digestion. In some cases no secretion layer is seen during 
any part of digestion. 


Intermediary layer due 
to hypersecretion 



4. Mode of Filling and Motility. An understanding of the 
mode of filling of the normal stomach, as well as the time of emptying 
under normal conditions, is essential in order to judge it intelli- 
gently in pathological conditions. The stomach in an empty state 
represents a narrow sausage-shaped tube, with lesser and greater 
curvature separated from each other. This was conclusively 
proved by the ingenious experiment of Groedel, who fastened silver 
pearls along both curvatirres of the stomach of a dog in order to 
make the outlines of the stomach visible to roentgen rays. At the 
top of this narrow tube, just under the diaphragm, air is seen (air- 
bag or magenblase). When food is taken the filling of the normal 
stomach occurs in the following manner: The first morsel reaching 
the fundus (fornix) stops just below the air-bag (Fig. 9a) for an 
appreciable time, three to five seconds. It then slides domiward, 
forming a triangle with its base upward (Fig. 9Z»). Then it is seen 
in an elongated sausage-shaped form (Fig. 9c), finally reaching the 
caudal point (Fig. 9d). This entire procedure occurs along the 
lesser eurvature in the groove of Reteius, termed “magenstrasse” 
(road to the stomach). The successive morsels follow the same road 
until about five tablespoonfuls are taken, when the stomach is .seen 
filled in its entire form from the fundus to the pylorus. The rest 
of the meal, or 500 grams, distends the stomach in width but not 
in length. 

The emptying time for the Reider meal under absolutely normal 
conditions has been estimated by most authorities to be between 
three to six hours. AVhen food is given with barium instead of 
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bismuth, emptying is hastened by one hour. We use a more sub- 
stantial meal consisting of 400 grams buttermilk, 80 grams barium 
sulphate. Two soft-boiled eggs, and 50 grams buttered white bread. 
After such a meal we invariably find the stomach empty in six 
hours in absolutely normal individuals. The bull-horn tj^e empties 
sooner than the siphon type. 



d 

Fig. 9. — a, first morsel; b, triangle; c, sausage shaped; d, caudal part. (Groedel.) 


5. Mobility. Normally, the entire stomach moves upward with 
inspiration and downward with expiration. With the palpating 
hand or by a Holzknecht distinctor one can displace a normal 
stomach in all directions. The bull-horn-shaped stomach is not as 
freely movable as tlie siphon form. Exaggerated mobility is seen 
in individuals with status asthenicus. A siphon-form stomach 
moves up to three to five inches, with the patient in the horizontal 
position. The bull-horn stomach moves up very little in the hori- 
zontal position, mostly from one-half to two inches. 

Ha\dng briefly discussed the roentgen-ray physiology of tlie 
stomach we are more nearly ready to interpret the importance of 
deviation from the normal, upon which diagnosis of simple and 
complicated ulcer is so greatly dependent. 

In the roentgen-ray diagnosis of a simple ulcer the indirect metliod 
should afford a means in the majority of cases for determining the 
existence of an ulcer as well as its localization. Hj'peracidity and 
hypersecretion, being the main functional disturbances in ulcus 
simplex, are largely responsible for the roentgen-ray manifesta- 
tions. The same functional disturbances, however, express them- 
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selves roentgenologically differently, depending on the underlying 
tone of the stomach. Hence our interpretation must be guided 
by the fact whether we are dealing with an ortho-, hypo-, or hyper- 
tonic stomach. Our roentgen-ray observation in ulcus simplex, 
independent of the tone of the stomach, must be directed to the 
following cardinal points : 

1. Mode of filling, position, and peristalsis. 

2. Sensitive pressure points. 

3. Secretions. 

4. Standing contraction (persisting contraction). 

5. Time of emptying. 

1. Mode of Filling, Position and Peristalsis. With these 
points in mind our roentgen-ray observations of the simple florid 
ulcer in an orthotonic stomach are the following: The organ fills 
slowly, the food staying in the fornix longer than usual. The entire 
stomach distends slowly as the food comes down, and peristalsis 
tliroughout the organ, from incisura cardiaca to pylorus, is almost 
instantaneous. The period of repose is shortened or even missing. 

The peristaltic waves even in the tube are usually deep, and 
especially so in the sinus, so that at the beginning of the vestibule 
the waves deepen to such an extent that the stomach appears 
divided into two compartments. The peristaltic waves are of 
a lasting and standing nature, indicating that normal contrac- 
tion waves are here converted into a state of spastic contraction. 
The number of peristaltic waves to each minute is diminished. 

Because of such marked contractions the stomach has more of a 
transverse appearance, with the sinus and pylorus to the right of the 
median line, which also makes the pylorus appear to be the lowest 
part of the stomach. The vestibule (pylorus) is closed, indicating 
the existing spasticity; whatever food passes tlwough the sphincter 
is seen in a very thin stream (goose feather); even the first portion 
of the duodenum is not completely filled and the small intestine 
fills very slowly. Later in the course of digestion one sees peristalsis 
less active than in the beginning, probably due to exhaustion of the 
musculature, but the pylorospasm still persists. 

The mode of filling and peristalsis thus described is observed 
independent of the seat of the ulcer. 

Secretion, standing contraction, and time of emptymg will often 
indicate not only that an ulcer exists but even its location. 

2. Sensitr^e Pressure Point. Jonas and Jolasse laid consider- 
able stress on the diagnostic importance of sensitive pressure-point 
in ulcer of the stomacli in determining the existence as well as the 
seat of ulcer. According to tliese autliors the sensitive pressure- 
point is movable with the mobility of the stomach brought about 
by respiration, etc. In simple ulcer no importanee can be attached 
to this phenomenon. In complicated ulcer, to be described later, 
the sensitive pressure-point is of greater significance. 
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3. Seceetion. The intermediary layer of Schlesinger indicating 
the existence of secretions, as stated above, is normally very small 
in the ortho- or hj'pertonic stomach. A large intermediary layer in 
such organs indicates the existence of a hypersecretion, due, in the 
majority of cases, to ulcus ventriculi or ulcus duodeni. We have 
observed in a number of cases that the secretion layer is most 
marked in that part of the stomach nearest to the ulcer. If the 
ulcer is near the cardia the layer of secretion is most marked in the 
fornix. If, on the other hand, the ulcer is in the tube, pylorus 
or sinus the corresponding regions are seen to contain the most 
secretions. We see, therefore, that a close study of the part of the 
stomach in which the secretions are most abundant may lead us to a 
proper localization of the ulcer. 



Fig. 10. — X-ray. Hour-glass contraction. Not persistent. 


4. Standing Conteaction (incisura; spastic or intermittent 
hour-glass contraction). Standing contraction manifests itself as 
an indentation on the greater curvature in the region of the tube 
(Fig. 10). It is due to a spastic contraction of the circular muscle 
fibers in tlie plane of the ulcer. The width of the incisura is greater 
the larger the ulcer. This incisura persists during the entire course 
of digestion and seldom relaxes on the administration of atropin, 
tincture of belladonna or papaverin, and it can be demonstrated 
during repeated examinations so long as tlie ulcer is in a florid state. 
Only deep narcosis causes relaxation of the spasm and makes the 
incisura disappear, hence it is not demonstrable on the operating 
table. 

The incisura, such a valuable sign in ulcer of tlie lesser curvature, 
is at times encountered in extragastric conditions (of e.xtrinsic 
nature — Carman). Hirst, of London, was the first to show that 
pressure over tlie region of a chronic appendix brings about such an 
indentation. Baron and Barsoni, as well as Case, produced a similar 
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indentation by exercising pressure over the right hypochondrium in 
duodenal ulcer, and Carman found the same in gall-stones. 

According to our experience the findings of these authors are 
met with very rarely, and if present at all are found only in ortho- 
or hypertonic individuals, and where gastric symptoms are quite 
prominent. The indentation is of a very transient natm-e. Removal 
of the palpating hand makes the indentation disappear. According 
to Carman these indentations are of extrinsic origin because no 
ulcer can be demonstrated at operation. It is well known, however, 
that the surgical diagnosis at the operating table is founded on 
palpation of the ulcer. Onlj^ rarely is the surgeon tempted to open 
the stomach and look for the ulcer. From postmortem studies it is 
known that scars of healed gastric ulcers are very frequently found. 
Roessle, who studied the etiology of gastric ulcer in relation to 
extragastric affections (appendicitis, gall-stones, etc.), found signs 
of healed gastric ulcer in a great number of cases. He accordingly 
termed the ulcer of the stomach a secondary affection. 

From Roessle’s studies as well as from our own clinical observa- 
tion we are led to believe that even the transient incisura is an 
expression of an erosion or superficial ulcer on the lesser curvature 
which cannot be demonstrated at operation and heals when the 
etiological factor is removed. Our conviction is strengthened by 
the clinical observation that hematemesis may result from an 
appendix or diseased gall-bladder. As we know that the theory 
of the embolic bleeding from the stomach (Eiselsberg) does not 
hold it is reasonable to conclude that an eroded vessel of the ulcerated 
area is the cause of the bleeding, although the ulcer is so superficial 
that it cannot be demonstrated at operation. 

It is of practical importance, when a transient incisura is found 
apparently of extrinsic nature, to urge the removal of the cause in 
order to prevent the formation of a chronic ulcer. 

Incisurse are likewise met with in individuals of a vagotonic 
tjqie who have an ortho- or hypertonic stomach. Such an incisura 
disappears on the administration of atropin or atropapaverin or 
tincture of belladonna administered according to the method of 
Carman — i. e., 10 drops, three times a day, two or three days before 
the examination. Its extrinsic nature is demonstrated by the non- 
persistence of the incisura; here again we must remember that in 
the vagotonic incisura, although transient, von Bergman proved 
the existence of a real ulcer (spasmogenic ulcer). It is therefore 
safer in vagotonia when an indentation is demonstrable to give the 
patient the benefit of the doubt and treat for ulcer. 

Pressure from without (enlarged spleen, gas or tumor of tlie splenic 
flexure, etc.) on a stomach with good tone may produce an incisura. 
Differentiation is accomplislied by palpating the abdomen in the 
course of fluoroscopy, thereby detecting the extragastric origin. 

Carman called attention to the spastic contraction on the greater 
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curvature with a carcinoma of the lesser curvature. According to 
his view the width of the incisura is more extensive and the lesser 
cmvature stretched out and stiff. Le Wald, Carman, Case and 
others described cases in which a typical spastic hour-glass contrac- 
tion was due to syphilis of the stomach. 

Analogous to the indentation in the region of the tube which, as 
shown above, is an expression of a spastic contraction of the circular 
fibers are the spastic contractions taldng place at the cardia and 
pylorus if an ulcer is situated in those respective regions. If the 
florid ulcer is near the cardia, cardiospasm results. The entrance 
of the food into the stomach is hindered and the food acciunulates 
in the esophagus above the cardia, causing a spindle-shaped dilata- 
tion of part of the entire esophagus. Either no food at all or a very 
thin stream of food is seen to pass through the spastic cardia. 

Although cardiospasm is a very valuable sign of ulcer near the 
cardia it must be remembered that a number of other conditions 
(vagotonia, gall-stones, uremia, etc.) may cause the same condition. 
Only in combination with other clinical signs and symptoms of 
ulcer can cardiospasm be considered in the localization of the ulcer. 

In order to utilize pylorospasm in localizing an ulcer we must 
take into account whether the spasm is confined to the sphincter 
pylori or involves the entire vestibule. A spasm at the sphmcter 
manifesting itself as an abruptly cut-off pylorus, where no food 
is seen to pass into the duodentun for many minutes and then 
only in the form of a very thin stream, signifies ulcer at pyloricum. 
A spasm of the vestibule (pylorus proper) manifesting itself as a 
spigot-like tube, points to the seat of the ulcer as being aproximal to 
the sphincter proper. We therefore prefer to differentiate between 
spasm of sphincter and spasm of pylorus proper. 

A spasm of the sphincter pylori may be of a reflex nature, witli 
an ulcer on the lesser curvature of the stomach or of extragastric 
origin (vagotonia, chronic appendicitis, gall-stones, gastric crises, 
and in most acute intra-abdominal disease). 

Oiily ill combination with other clinical data of ulcer does 
spasm of sphincter pylori speak for ulcer ad pyloricum. By 
pylorospasm we understand a spastic contraction of tlie entire 
vestibule (antrum pylori). The pylorus appears elongated and 
contracted (spigot form). In contradistinction to spasm of the 
sphincter pylori food is seen to pass continually in a width corre- 
sponding to tlie contracted pylorus. The first portion of the 
duodenum (bulbus duodeni) is never seen completely filled. 

A spasm confined to the vestibule only, indicates in most cases 
ulcer proximal to the sphincter. Unlike spasm of the sphincter 
pylori, spasm of tlie entire vestibule is but seldom of extragastric 
natiue. 

Sometimes the spasm may involve larger areas of the stomach 
sinus and pylorus in cases of ulcer of the stomach. We then have 
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the picture of a tube-lilce sinus and pylorus and a large sac-like 
tube and fornix. Such a stomach simulates strongly a carcinoma of 
the sinus and pylorus. The differentiating points are that the 
pyloric sphincter in carcinoma is open, the defect is irregular, and 
in most cases corresponds to a palpable tumor. Very seldom does 
one meet with a spastic contraction of the entire stomach (gastro- 
spasm) in cases of ulcus ventriculi. The entire organ then looks 
like a tube simulating scirrhous carcinoma of the entire stomach. 
Such a stomach empties quickly. It must be mentioned, however, 
that spasm of sinus pylorus or gastrospasm is most frequently of 
extragastric origin (morphin, nicotin or lead-poisoning, gastric 
crisis, cholelithiasis). 

Huerter, through whose kindness we are enabled to ])ublish 
Fig. 11, was the first to show that a small local spasm may be met 
with just as the seat of the ulcer. 

In certain cases the spastic contraction of the pylorus manifests 
itself in irregularities with teeth-like indentations in the pylorus; 
the above-named clianges in the pylorus are not due to adhesions 
but are the result of spastic contractions. 



Fig. 11 Fig. 12. — lUdney-shaped stomach. 


To the localization of ulcer Schmieden contributed considerably 
when he described the snail or tobacco-pouch stomach. This 
stomach, as shown in Fig. 12, is usually situated high in the 
abdominal cavity, the pylorus and cardia so near to each other 
that but little is seen of the lesser curvature. The stomach is almost 
entirely to the left of the median line, and is smaller than the average 
stomach. Schmieden attributes this configuration to the excessive 
contraction of tlie longitudinal musculature, the result of an ulcer 
of the lesser curvature. The findings of Schmieden were confirmed 
by otlier observers. 

His belief that tlie tobacco-pouch stomach is characteristic oni\' 
of ulcer at the lesser curvature, and is the result of an ulcer pene- 
trating directly into longitudinal muscle, docs not correspond to 
our cxiiericncc. We found that tins form, e\-cn with ulcer of tlie 
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lesser curvature, is only present at the time when the subjective 
disturbances due to ulcer are pronounced, proving the functional 
nature of the deformit3L Besides that such a snail-form stomach 
maj'^ be the result of extragastric influences. 

If pressure from without — such as gas or tumor in the splenic 
flexure, tumor of the pancreas — is exerted on the stomach muscu- 
latme of normal tone an organ of the tobacco-pouch shape may 
result. 

We see therefore that useful as is this form of stomach in diagnosis 
and localization of gastric ulcer it will lead to mistake if we base 
our diagnosis on the roentgen-ray findings alone. 

5. Time of Emptying. The time of emptying after a standard 
meal as mentioned above, when barium sulphate is used as a con- 
trast substance, is from two and a half to four horns, and when 
bismuth subcarbonate is given, from four to five hours. Six hours 
is the maximiun time of emptying. 

Some authorities have objected to accepting the roentgen raj^s 
as a determining method for the emptying time, asserting that the 
contrast substance may hasten the emptying in some cases and 
retard it in others independent of disease. Bassler even obtained 
contents with the stomach tube in individuals in whom no roentgen- 
ray residue was visible. We concede the above possibilities, with 
the exception that under perfectly normal conditions the vast 
number of cases alread^^ studied by roentgen rays throughout the 
world demonstrate that a normal organ empties itself of a standard 
meal within six hours and residues demand an explanation. 

Haudek and Claumont laid down a definite rule that when a 
florid ulcer of the stomach is present there is in every case a six 
hours’ residue. Roentgenologists of large clinics, notably Faulhaber, 
von Bergman, Case, Carman, Hirsch and others contradict the 
assertions of Haudek. Faulhaber formulated the rule that a six 
hours’ residue is onlj”^ present when a florid ulcer is situated at the 
pjdorus; if, on the other hand, the ulcer is situated proximall,y to 
the pjdorus there is no six hours’ residue. 

That the assertion of Haudek cannot be taken as absolute is 
proved bj" the fact that clinicians like Riegel, Boas, Ewald, Strauss, 
L. Bamberger and others who studied extensivelj’^ the influence of 
ulcus ventriculi on time of emptying would have found bj^ tlieir 
exact methods a delaj" in emptjdng pathognomonic of ulcus ventric- 
uli. In reality, however, this was not the case. 

The findings of Haudek must therefore be attributed to three 
factors: (1) tliat most of the cases studied by him were compli- 
cated surgical ulcers; (2) Haudek allowed food between the six- 
hour periods; (3) he does not specify the existing tone of the stomach 
Avhere residues were found. Faulhaber’s assertions are far more 
applicable in the greater number of cases, but thej’ are dogmatic 
and lack e.xpianation. 
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From experiences obtained thus far we agree with von Bergman 
that a six hours’ residue is most often present when a florid ulcer 
is situated at the pylorus, and in a lesser number of cases a residue 
is present even in an ulcer situated proximally from the pylorus, 
although the organ is of good tone. 

Continental roentgen-ray men made the correct observation 
that location of the residue often indicated the seat of the ulcer. 
When the ulcer is at the pylorus the residue is more in the pjdoric 
region, while an ulcer in the. region of the tube shows the residue in 
that location. It is also worthy of mention that florid pyloric 
(sinus) ulcers give large residues which sometimes extend to twelve 
hours. Such residues often simulate organic stenosis, and only 
atropin or atropapaverin or the subsidence of the florid state show 
that the residue was due to a prolonged spasm of the sphincter 
pylori. 

With an ulcer on the lesser curvature in the region of the tube, 
if residues are present at all tliey are usually small. In a pyloric 
ulcer the residue is easily explained by the spasm of the sphincter 
pylori brought on by the continuous hypersecretion. When the 
ulcer is in the region of the tube the reflex spasm is only present 
during the first hours of digestipn, as long as considerable quantities 
of food are still transported from tube to sinus. After that the cause 
of irritation is removed, both local spasm (standing contraction) 
and reflex pylorospasm are removed and the stomach empties itself 
on time. In a smaller number of cases the local ulcer causes enough 
hypersecretion to bring about a more persistent local spasm. Plere 
we find a small residue situated to the left of the median line which 
consists chiefly of secretions and contrast substance. Clinically, 
such patients have pains from one-half to one hour after meals, 
lasting until regurgitation or vomiting of the excessive secretions 
brings relief. The six hours’ residue is of substantial diagnostic 
importance in pyloric ulcer. 

As a matter of fact, however, six hours’ residues are at times 
found in the stomach not the seat of an ulcer. This should not 
discredit its diagnostic importance if the distribution of the contrast 
substance throughout the intestines is taken into consideration in 
connection with the residue in the stomach. 

In simple ulcer of the stomach the small intestines show six 
hours after the meal, but very little contrast substance. This is 
due to the fact that the excessive secretion and peristalsis of the 
stomach brings about thorough clij-mification and digestion, so 
that the digestion in, as well as the motility of the small intestine 
is hastened. 

If in six hours after a meal a residue is found in the stomach 
accompanied by an overfilling of the small intestines with contrast 
substance it is usually of extragastric origin. 

The most frequent causes are atony of the stomach of extra-' 
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gastric origin (status asthenicus, wasting diseases, old age, etc.) 
and achylia gastrica without hypermotility of the intestines. In 
both cases the deficient digestion of the food in the stomach necessi- 
tates a prolonged stay of the food in the small intestines for vicarious 
digestion, thereby retarding the emptying of the stomach. 

A small residue in the stomach characteristic of duodenal ulcer, 
or gall-stones vdth duodenal irritations, or adliesions around the 
duodenum is, according to our opinion, which we have repeatedly 
demonstrated by the stomach tube, due to the gastric secretions 
holding the contrast substance in suspension, and it in reality there- 
fore only simulates a residue. 

Ulcus Seutlex in a Hypotonic Stomach. The roentgen-ray 
manifestations brought about by the hypersecretion and hyper- 
acidity resulting from the ulcer are somewhat different in the hypo- 
tonic stomach than the hypertonic stomach. In diagnosis of ulcus 
ventriculi in the hj^jotonic stomach it is also best to direct our 
attention to the folloiving cardinal points: mode of filling, position 
of the stomach, peristalsis, sensitive pressure-point, secretions, 
standing contraction,- and time of emptying. 

The mode of filling in the hypotonic stomach without an ulcer 
is as follows: the food is seen to drop down to the caudal pibnt, the 
stomach filling itself from below upward. Most of the food is seen 
in the sinus and pylorus; while the tube contains but little food, 
the fornix (sac) is made up of a large pear-shaped air-bag. 

The position of the hypotonic stomach when the seat of a florid 
ulcer differs from the non-diseased hypotonic stomach, inasmuch as 
the sinus and pylorus are considerably to the right of the median 
line (for comparison see Figs. 13 and 14), so that the pylorus is lower 
than the normal hypotonic stomach and early in the filling process, 
before peristalsis sets in, the sinus and pylorus give the impression 
of a half-moon or boat-shaped organ. 

Peristalsis begins earlier than in the normal hypotonic stomach. 
Whatever is visualized of the tube shows' but very superficial 
peristalsis, while in the sinus and pylorus peristalsis is so deep that 
the stomach is seen separated into two or tliree globe-shaped com- 
partments. Because of the excessive contractions the stomach 
appears shorter. The intensity and duration of tlie peristaltic 
waves due to the underlying weakened tone of the musculature is 
only transient. Secretions are usually very marked;^ they are seen 
to fill the tube and even sinus and pylorus. Sensitive pressure- 
points have very little value in simple ulcer in general, especially 

so in hypersensitive individuals. , . f ^ i 

The standing contraction discussed above, wluch is of such value 
in tlie localization of ulcer in the ortho- or hypertonic stomach, 
cannot be utilized to such an extent in the hjTotomc mividual. 
This is primarily due to the weakened musculature of the tube. 
Tn a number of cases, even in a hypotonic stomach, tlie standing 
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contraction can be brought about when the patient is examined in a 
horizontal position. The standing contraction is only to be utilized 
as pathognomonic of ulcer of the lesser curvature in case it persists 
when the patient is examined on his back, abdomen, or on his 
right side. This will help us to rule out a standing contraction 
brought about by pressure from without. 




Fig. 14 


While the standing wave is of but little value in the hypotonic 
stomach the spastic contractions at either end of the stomach 
(cardia or vestibule) are of great aid in the diagnosis and localiza- 
tion of ulcer. If the ulcer is at the cardia the associated cardio- 
spasm with the characteristics described above are met with. In 
the hypotonic stomach the interpretation as to whether the cardio- 
spasm is the result of traction on the esophagus or because of an 
ulcer will depend on the Icnowledge of the entire clinical pictme. 

If the ulcer is at the pylorus, spasm of the sphincter pylori results. 

Time of emptying in the hypotonic stomach is moderately delayed 
even in a normal individual, but after six hours the ‘hypotonic 
stomach, not the seat of ulcer, is empty. If an ulcer is present the 
six hours’ residue is only present when the ulcer is in the vicinity 
of the sinus or pylorus, demonstrating again that the residue is the 
result of the existing spasm of the sphincter. It was pointed out 
by Kreutzfuchs that a hypotonic stomach with pyloric ulcer shows 
smaller residues than a hypertonic stomach. The same author 
attributed this to the fact that spasm of the sphincter pylori in 
the hypotonic stomach is not so persistent and lasting as in the 
hypertonic stomach. 
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Differential Diagnosis. We have attempted to show tliat by 
means of the indirect method one can, depending on the functional 
disturbances caused by the ulcer, obtain definite roentgen-ray 
data as to the existence and seat of a simple ulcer. We have also 
shown that the roentgen-ray manifestations in individuals vdth 
ortho- or hj^pertonic stomachs are different from those in individuals 
■with a h^^iotonic organ, because the functional disturbances caused 
by the ulcer are not alike in both tj^pes. It is clinically knowm that 
a great many chronic intra-abdominal diseases of extragastric origin, 
as well as functional and organic nervous diseases, cause gastric 
sjanptoms simulating ulcer. As these sjnnptoms are dependent 
on disturbed gastric function (luTieracidity, hypersecretion, etc.) 
it might be supposed that the roentgen-ray findings of the stomach 
would, to a great extent, likewise simulate ulcer. While such a 
supposition is in a certain number of cases correct, and a differential 
diagnosis impossible; it will be showm that in a great number of 
cases the roentgen-ray findings furnish an important additional 
link in tlie establishment of an exact diagnosis. 

It is self-evident that intra-abdominal diseases, like appendicitis, 
gall-stones, renal colic, etc., wdiich by wtue of the local affection 
cause corresponding local symptoms, give no rise to diagnostic 
difficulties and make the roentgen-ray examination of the gastro- 
intestinal tract superfluous. We refer to intra-abdominal diseases 
of extragastric nature in w'hich the local symptoms are insignificant 
as compared to the reflex gastric symptoms. Such diseases may 
manifest tliemselves in the form of either acute or chronic gastric 
disturbances. 

In tlie state of acute exacerbation, be the cause appendicitis, 
gall-stones, and tabes dorsalis, or vagotonia, it is, as pointed out 
by hlayo, the persistent pylorospasm that is responsible for the 
acute attack. Tlie roentgen-ray manifestations will therefore be 
those of pyloric ulcer with marked gastric retention. 

At operation the real cause of the mere functional nature of the 
spasm will be found. A number of careful observers, like Levy and 
Kantor, Levy-Dorn, von Bergman and otliers, described their 
e.xpcriences if cases which roentgenologically showed marked reten- 
tion in the stomach and the operation revealed gall-stones, chronic 
aiipendicitis, etc. Levy, of Syracuse, is right when he asserts that 
the mistake is not a serious one so long as a surgical condition is the 
cause of the sjTnptoms. 

It must, however, be mentioned that vagotonia, ga.stric crises, 
abdominal vascular crises causing during acute attacks pyloro- 
spasm, and ga.stric retention mu.st be thought of and excluded. 

These extragastric diseases after subsidence of the acute .symptoms 
may leave tlie patient with chronic gastric complaints, such as 
pyrosis, epigastric pressure, fulne.ss after meals, marked sensitive- 
ness to various articles of food, etc. The gastric siTuptoms arc of 
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reflex origin and are due to hyperirritability of the stomach. In 
this state even a normal stimulus causes abnormal sensations. 
Such an individual therefore is found with secretions quantita- 
tively and chemically normal but with symptoms of hypersecretion 
and hyperacidity. Should secretions be actually increased the 
symptoms are aggravated out of proportion. Some cases, although 
showing a subacidity, will, on account of local hyperirritability, 
have symptoms of hyperacidity (anacida hyperacida, Strauss). 

It is well known to all clinicians how difficult it is to diagnose 
such cases with exactness. Only too often has the stomach erro- 
neously been accused of being the seat of the disease and quite as 
frequently a gastric neurosis or other intra-abdominal disease 
diagnosed when the stomach is the seat of the affection. 

Roentgen-ray studies of the gastro-intestinal tract by means of 
the indirect method have proved a very valuable aid in differential 
diagnosis. Such functional disturbances as can be visualized by 
the roentgen rays (hypersecretion, hyperperistalsis, etc.) do not 
differ from a functional disturbance of the stomach due to ulcer. 
The Autal difference lies in the fact that if an ulcer gives rise to 
functional disturbances, material interference with the chemical 
and mechanical action of the stomach results as described above, 
while in reflex gastric disturbances the funetional derangements 
manifest themselves only in the beginning of digestion, becoming 
adjusted as digestion continues. On account of such an adjustment 
there is no delay in the emptying of the stomacli. This fact and 
other points to be mentioned enable us in a fair percentage of cases 
to localize the seat of the disease. 

For roentgen-ray differentiation of ulcus ventriculi from clironic 
appendicitis simulating ulcus ventriculi the following points are 
useful: 

Individuals with orthotonic stomachs will show characteristics 
of hypertonicity due to reflex disturbance of the vagus from the 
chronic appendicitis. This will at first sight give the stomach the 
roentgen-ray appearance of an ulcer of the stomach. Prolonged 
fluoroscopy, however, will demonstrate the hyperperistalsis, the 
spasm of the sphincter pylori, the transversely situated stomach 
to be only of transient nature. Passage of the food through the 
pylorus is normal. The observation of Hirst that pressure over the 
appendix produces an incisura on the greater curvature near the 
cardia simulating ulcer of the lesser curvature is indeed at times met 
with, especially in congenital vagotoniacs. This incisura, however, 
is extraordinarily fleeting. After removal of the hand from the region 
of the appendix the indentation soon disappears. 

Very conclusive is the observation six hours .after the contrast meal. - 
The stomach is usually entirely empty, but the small intestine, and 
especially the ileum, are unusually full. If in addition to this one 
finds fluoroscopically a fixed cecum the diagnosis of chronic appen- 
dicitis is strengthened. 
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^ In individuals of the asthenic type, where chronic appendicitis 
simulates^ ulcus ventriculi one finds, when the stomach is full, the 
characteristics of the hj'potonic stomach. The' most important 
finding is delay in the ileum. In cases in which vagotonia is a marked 
factor, even the hji^otonic stomach may show hypercontractions 
of sinus pylorus as in ulcer, but unlike ulcer the hypercontractions 
are of a very transient nature. 

Cholelithiasis with gastric symptoms simulates more often clini- 
cally and roentgenologically ulcus duodeni, and therefore is not 
discussed here. 

Individuals of the vagotonic type will clinically and roentgeno- 
logically simulate ulcus ventriculi. A differential diagnosis can 
only be made by repeated examination, demonstrating the insta- 
bility of findings in spite of existing symptoms. It cannot be 
emphasized too strongly that vagotoniacs, as first pointed out by 
von Bergman, are very often predisposed to ulcus ventriculi. 

Individuals vdth disturbed intermediary metabolism, such as 
phosphaturia, oxaluria are very frequently subject to gastric symp- 
toms simulating ulcer. Such patients are subject to a long list of 
general nervous symptoms, includmg gastric hyperacidity, especially 
in phosphaturia, and should their attention be diverted by the 
physician to the hyperacidity, the suggestion that the disease is 
primarily gastric never leaves them. 

The diagnosis rests vnth complete examination of the urine and 
the favorable results obtained by properly applied therapeutics. 
The roentgen ray is of aid inasmuch as negative findings are obtained. 

Complicated Ulcer. If simple ulcers do not progress favorably 
they may lead either to the ulcer penetrating all the layers of the 
stomach includmg serosa as well as adjacent organs, or to excessive 
connective tissue formation, adhesions, etc. We then speak of 
complicated ulcer. Here the roentgen ray directly visualizes the 
existence as well as tlie seat of the ulcer in the great number of cases. 

Ulcnis Callosum. In long-standing ulcers, as a result of round- 
cell infiltration and connective-tissue formation at the seat of the 
ulcer, a callous ulcer results. Roentgenologically this is best 
demonstrated when situated, as it often is, on the lesser curvature. 
It is seen as a diverticulum filled vlth contrast substance (lig. 
15), mostly round, sometimes quadrangular or triangular. Ilaudek 
named this diverticulum “niche.” I^Tien the stomacli is quite 
emptied the diverticulum is likewise empty. Such diverticuH are 
but seldom situated on the posterior or anterior wails of tlie stomach. 
For the visualization of a niche on tlie posterior or anterior wall, 
special metliods of examination have been suggested. Holzknccht 
advises tliat the patient take a contrast suspension while lying on 
the right side and remain in tliat position for a few minutes; he 
should then take the Ricdcr meal in the sitting positioiR be fluoro- 
scoped, and a plate taken in the standing position. To render a 
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diverticulum visible on the posterior wall, Schwartz advises that 
the patient take the bismuth suspension while on his back and 
remain in that position' for a few minutes, then sit up and take the 
Rieder meal, then be fluoroscoped and a plate taken in the ventro- 
dorsal position (front to tube and back to screen). For a niche on 
the anterior wall it is best to fluoroscope and take a plate with the 
patient lying face downward. 



Fig. 15. — Ulcus callosum of small curvature. 


Two conditions which may simulate the picture of niche are: 
the presence of contrast substance in a loop of small intestine which 
happens to overlay the lesser curvature, and calcareous glands in 
the region of the lesser curvature. Cole recently expressed the view 
that such a diverticulum signifies in the majority of cases carcino- 
matous degeneration of the ulcer. This was emphatically contra- 
dicted by I. S. Hirsch. From our own experience we agree with 
Hirsch, Haudek and others that a niche does not signify malignant 
degeneration. 

Cole in this connection creates a new term — “indurative” ulcer. 
He defines an ulcer as indicative when surrounded by an amount 
of exudate reaching the muscular coat, so that the ulcer can be 
palpated during surgical procedure or necropsy. By his direct 
meRiod of ^'isualization by serial radiography, he diagnoses the 
existence of such an ulcer by the absence of peristalsis in that par- 
ticular part so that the area appears to be stretched out. The 
indurated ulcer he considers as a stage preceding the callous ulcer. 
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He_ therefore strongly emphasizes the importance of recognizmg 
an indurated ulcer so as to prevent the oceurrence of a callous ulce^ 
which he considers analogous to a carcinomatous degeneration of 
the ulcer. 

In the same article Cole publishes cases not at all corresponding 
to his definition. For instance, in the case operated by Deaver the 
ulcer could neither be seen nor palpated until the stomach was 
opened, and still when Cole examined that case before operation 
he claims to have found roentgen-ray evidence of threatening 
perforation. Anotlier of his cases, in which he shows the straight 
line on the lesser curvature corresponding to the indurated area, 
proved at the operation to be due to adhesions. A number of his 
other photographs show ordinary niches. 

Our conclusions cannot be modified by his article, and we believe 
that a stretched-out or stiff lesser curvature is the result of adhesions, 
or as Levj'^-Dorn has pointed out, small carcinoma on the lesser 
curvature. Real marked indurations manifest themselves as 
niches (Haudek). 



Fig. 10. — ^Penetrating ulcer. 

Ulcus Penetrans. We speak of penetrating ulcer when repeated 
small perforations have taken place, resulting in adhesions between 
the ulcer and the neighboring organs. These adhesions are mostly 
found between the stomach and the liver or pancreas. The pene- 
trating ulcer manifests itself as a niche filled with contrast siibstance 
on top of which a small air-bag is seen (Fig. 16). This niche and 
air-bag are seen after the stomach has emptied itself. 

Penetrating ulcers on the posterior wall of the stomach are 
localized by examining the patient in a ventrodorsal position. From 
the description it is evident that we must not confuse callous ulcer 
with penetrating ulcer. From our studies we have reason to believe 
that the callous ulcer, especially of the lesser curvature, is mostly 
present in an ortho- or hypertonic stomach, while a penetrating 
ulcer of the lesser curvature is found in the hj’potonic stomach. 
With a callous ulcer on the lesser curvature there is often a 
small standing contraction opposite the scat of the ulcer, while m 
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a penetrating ulcer the region of the stomach corresponding to the 
seat of penetration is only seen in the form of a small streak of con- 
trast substance with accumulation of contrast in the cardia above 
and the sinus-pylorus below. Such a stomach simulates an organic 
hour-glass contraction. 



Fig. 17. — Hour-glass contraction of the stomach. 

Organic Hour-gmss Stomach Due to Ulcer. This stomach 
results when excessive connective-tissue formation divides the 
stomach into two compartments. The roentgen-ray manifesta- 
tions of such a stomach (Figs. 17 and 18) are the following: 



Fig. 18. — Rare form of hour-glass stomach. (From Faulhaber; Roentgen- ‘ 
diagnostic d. Nagenkrankheiten.) 

When the contrast food is taken only the cardia fills, forming a 
round ball lying directly under the diaphragm. From time to time 
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only a string of contrast substance is seen to dribble down to tlie 
lower compartment forming two distinct portions. 

There are a few other affections of the stomach which may simu- 
late hour-glass contraction — carcinoma of the greater curvature in 
the region of the tube at times gives such a complete defect that 
the stomach looks subdivided into two compartments connected 
by a narrow band. In carcinoma, however, the intervening space 
between the two sacs has an eaten-out appearance corresponding 
to a distinct defect in filling. The connecting link between the two 
sacs is wider and corresponds to the lesser curvature. Fluoroscopi- 
cally one sees such a stomach fill in both sacs simultaneously because 
of the food dropping doym through the involved part very readily. 
Palpation in the coursemf fluoroscopy will disclose a palpable mass 
corresponding to the regioh of the defect. 

_ SjTihilitic gumma of the stomach, as pointed out by Le Wald, may 
simulate an hour-glass stomach but the intermediary zone likewise 
shows irregularity and has more the characteristics of carcinomatous 
hom-glass contraction. •, SypMitic, gumma of the stomach is rare 
and the serological examination well as the therapeutic test n'iH 
clear up the diagnosis. 



Goa in splenic 
fiexure 


Fio. 19. — Gas in splenic flexure simulating hour-glass contraction. 

Tumors of neighboring organs or enlarged spleen as w'ell as gas 
in the splenic flexure may exercise pressure on the tube of the 
stomach, causing such an active contraction of the greater curva- 
ture (Fig. 19) as to simulate hour-glass contraction. In such an 
organ the filling is almost normal, but when tlie stomacli is entirely 
full the narrowing of the tube becomes more distinct, due to the 
strong contraction of that part. Such cT stomach appears shorter 
and sinus-pylorus to the right of the median line. 

Complicated Ulcer in the Region of the Vestibule. A 
callous ulcer in the region of the pylorus results in stenosis of 
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various degrees, depending upon whether the pylorus is incompletely 
or completely occluded. With incomplete obstruction one sees the 
elongated pylorus without any activity. Even the entrance into 
the vestibule shows no marked indentation. Peristalsis in the sinus 
and high up in the tube is increased; whatever food passes the 
pylorus is seen in a very thin stream. The six-hour residue is very 
large, due both to the organic stenosis and associated spasm of 
the sphincter. Residues may extend to twelve and even twenty- 
four hours. If obstruction is complete the characteristic half- 
moon-sRaped or boat-shaped organ results. Such a stomach 
never empties in contradistinction to a similarly shaped hypo- 
or atonic stomach that is sometimes encountered with an ulcer of 
the pylorus (Fig. 19). 



Fig. 20. — ^Light zone decribed by Briigel due to callous ulcer in the lower part of 

pylorus. 

A deep-seated ulcer, or adhesions at the pars pylorica, is charac- 
terized, according to Briigel, by a horizontal, light, prepyloric 
zone between the contrast meal above and the pyloric part below. 
It is requisite that repeated examination shall con&m this finding. 
Not infrequently pyloric ulcer is complicated by extensive peri- 
pyloric adhesions, which manifest themselves roentgenologicaUy by 
irregularities of the pylorus, stretching of the pylorus to the right 
of the median line, inability of the pylorus to act with respiratory 
movements. With marked adhesion the sensitive pressure-point 
corresponding to the area of adhesions is often very marked. Exten- 
sive adhesions posteriorly give the stomach the appearance described 
by the anatomists, i. e., a transversely high situated stomaeh with 
restricted mobility and very superficial peristalsis. 
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VINCENT’S ANGINA INFECTION: ITS PREVALENCE, VARIED 
MANIFESTATIONS, TREATMENT, AND BACTERIOLOGY. 

By Horace Greeley, M.D., 

BROOKLYN, N. Y". 

The reported frequency of Vincent’s angina^ among the Allied troops 
serving in France makes a consideration of this malady, and a note or 
two concerning its bacteriology and treatment, of interest to al con- 
cerned with the liealtli of our own men, of wliom so many uni ^ 

sertung under like conditions. Taylor and jMcKinstrj 
“during the last few months” over 300 cases of the malady had been 
confirmed bacteriologically in the Queen Ale.\andra Alditar^ ospi a 

‘ British Med. Jour., March 31, 191". P. -121. 
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and that “constant presence of these organisms _ (tlic fusiform baciihis 
and spirillum) had been “abundantly verified m all forms of ulcero- 
membranous inflammation of the mo\ith, cither alone or associated with 
various forms of cocci, bacilli and Icptothrices." , , ,, , 

The last-named observers report that cases of the tliscasc, when 
affecting the gum margins, were often confused with pyorrhea alveolaris, 

although pus is usually not produced. , , , , i 

Bouty^ states: “During the last two years there has been a gradual 
and marked increase in the number of eases of Vincent’s angina among 
the troops in France, both British and French, In time of peace this 
disease forms about 2 or 3 per cent, of all eases of throat complaints 
among tlie French army (recent statistics). Recent statistic.s from a 
British military hospital in France show the proportion to be as high as 
23 per cent, ol all throat complaints.” 

Campbell and Dyas^ reported that during tlic four months from 
October, 191G, to February, 1917, 129 cases of the disease had been 
treated in the Canadian military hospital at Bramshott, England, 
Prevalence in the United States. I know of no statistics that would 
show the extent of the prevalence of the disease in this country. It has 
not been made reportable by any health department, and, short of thi.s 
or a bacteriological examination of a large number of di, sensed mouths, 
throats, etc.,' in various localities, nothing exact could be known. 

The literature dealing with the malady is not great, l)ut there are 
sufficient reports to indicate that the malady is of universal distribution, 
although severe cases are not very common under normal conditions 
in civil practice. However, from the British experience aforementioned, 
we may anticipate a greatly increased incidence imder military 
conditions. 

Among civilians during the last few months I have noticed an apj)ar- 
ent increase in the number of tonsillar and pharyngeal smears, met with 
both in hospital and private practice, even over the usually increased 
winter incidence, that show the fusiform spirilliform organisms itlenti- 
fied with the condition. Here it may be mentioned that, under the 
procedures in use at present, in order to make a laboratory diagnosis of 
the condition a smear and not only a culture is required, the latter 
alone being sometimes sent for diagnosis. 

Predisposing Causes. Wliilc general debilitating conditions, such as 
extreme fatigue, chilling, insufficient or improper food, excessive alcohol 
consumption or the presence of other debilitating disease, undoubtedly 
markedly influence the incidence of the infection of Vincent’s angina, 
locally acting influences are known to be often determining. Among 
these are decayed, broken or dirty teeth and excessive smoking or chew- 
ing of tobacco. 

Exciting Cause. This is undoubtedly the organism so constantly 
associated with the lesions, and which will be considered in detail under 
Bacteriology. 

Location and Appearance of Lesions. The typical lesion consists of a 
Heavy, clirty-lookmg membrane commonly covering one of the tonsils, 

* Einrys-Roberts, British Mod. Jour., September 15 1017 
British Med. Jour., November 24, 1917. 

* Jour. Am. Med. Assn,, June 2, 1917, p. 1596. 
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although it may be located any place upon the nasopharyngeal or 
buccal mucous membrane. It may even extend as a single membrane 
over most of the surface of the upper respiratory tract, as it did in one 
of the cases reported in this article. When the membrane is upon the 
tonsil it commonly either shows a crater-like excavated center or is so 
necrotic that slight pressure, aswitli the end of a platinum loop, breaks 
through and the probe sinks in a half-inch or more. The ulcerations 
of the disease often cause considerable destruction of tissue and con- 
sequent scarring. 

Apart from the typical lesions, as described, we must recognize patho- 
logical processes of less severity, and which are consequently, less apt to 
be noticed. Such usually consist of moderate tonsillitis or gingivitis, 
which has a tendency to chronicity, with now and again a severe attack 
with lesio^ of the type first described. An interesting case of tliis 
character is detailed in what follows. 

In view of the synclrronous purpuric manifestations so intimately 
connected with the tliroat lesions in the last-mentioned case (see after), 
and as acute pharyngitis precedes so many cases of purpura, it may be 
that the specific agent of Vincent’s angina has much responsibility for 
the latter. 

Mulholland reported 16 cases of ear infection with Vincent’s angina 
organisms.® 

Spillman reported a case of gangrene of the vulva and perineum 
caused by this infection, and Noguchi reported a case of ulcer of the 
labia due to the same. 

Vincent reported several cases of gastro-enteritis in which post- 
mortem examination showed large numbers of tlie typical organisms in 
the intestines. 

Ulcerative balanitis due to this organism was described by Corbus 
and Harris as the “fomth venereal disease.” In reporting several cases 
they declared their belief that tliis infection was often mistaken for 
chancroid. The ulcers of the two conditions may resemble eacli other 
closely. In chancroids, however, tlie presence of tlie causative agent 
the Ducrey-Unna bacillus — and ^e much greater reaction in tlie buboes, 
which often suppurate, serve to differentiate. . . , 

Bowman® reported the case of a soldier vdth extensive ulceration m tlie 
mouth, a severe conjunctivitis and an ulcer on tlie penis (surrounding 
the meatus), in all of lYhich lesions the typical, organisms were found 
(Wassermann test negative). Four other cases with penile ulcers due to 
the same cause were reported by Campbell and Dyas (above). 

The latter authorities also reported 7 cases in wliich a modern e j 
severe broncliitis, with sputum loaded vuth tlie typical organisms, as 


the only lesion. . , . „ ^ • r 

The writer examined the sputum of a patient (A. H.) suffenng _ 
chronic bronchitis in whicli Vincent’s angina organisms v ere so 
and numerous that he supposed the patient to be suffenng from a iron 
infection, but, upon inquiry, was assured by_ tlie attending “ 

(Dr. O. M. Leiser, New York City) that the lesion was entirely broncliial 

and pulmonary. 


» Annals of Otol., Rbin. and Lnrjm., September, J915. 
* Lancet, October G, 1917. 
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Tlus case was of six montlis' (luraiioii mu! inniuf. sleci cluorac ( ouf, 
ohv MstemS bronchoDulMionary catarrl, an.l |,n.g.cas,vc num-ml,.. 
£ M Sxls. The DStient was sent, to a tulaTOllos,, saimtonnn 
S.i“™ months, rosaiicd tl,o loss an.l rcurne,! apparen ly rccovcml 
fno tubercle bacilli •were ever fouml in the patient s sputum). 

^ Cw eSnetwith hy the writer recently was one o nearly .my 
raising of n small quantity of bronchial mnens on the part nl ’ 

noth slight chronic gingivitis. At the tnne of spninn, exmnnmt.nn m 
patient presented a slight ulceration along the inner edge of hi nn 1 r 
Up. Bronchial mucus, gum margins nml lip Ic.^mn all show e<l the t \ pu al 

organisms. , 


tiiuo tmo 111*0 vimowii w. 

angina and that the dilYcrcnce in the lesions was mu. nuc^ m «u-gu v. 
Vincent*® considered hospital gangrene a form of the same inffctitui. 
Symptoms and Constitutional Effects {Throat Cnfirs). U licsc, while 
directly proportional to the severity of the prod's?, are much less than 
would be expected from tbc appearance of the lc,Unns. 

Besides tlie appearances of the involved areas there usually is slight 
sore throat, headache, malaise, sw’clling of glands adjoining the ulcera- 
tions (in severe cases adenitis is often marked and painful) and a alight 
elevation of temperature. In severe cases the breath is always fetid. A 
membrane is usually not formed until the general .symptoms have lasted 
a day or two. 

More extensive general manifestations may, however, occur in .some 
cases, as in one detailed herewith, in •which nosebleed, gum hcmorrliagcs 
and general purpuric manifestations seemed to he directly due to the 
infection. Severe cases reported from the European military hosjiitnls 
have manifested great prostration, high fever and alhumiiuiria. Ito- 
crudescences, as for instance a week or ten days after apparent recovery 
from an ulcerative process on one tonsil when an ulceration develops 
upon the soft palate or the other tonsil, have not infrccjucntly occurred. 

Several cases (in civilian practice) arc recorded in llic literature ns 
having terminated fatally. Bouty (above) states that “some cases of 
death have occurred in French liospitals in wliieh the primary cause 
was Vincent’s angina.” * 

Interesting Cases. Case with Extensive Mcmhranc Formation 

n; r’ the care of Dr. Stephen 
^e Coste, of Brookljm after a motor trip to PJiiludclphia (where lie 

^ developed a typical membrane covering both 

omils and soft palate, the entire pharynx from tlic glottis to the dos- 
tenor nares and extending into both nostrils. The patient said ho hnd 

\ Bull. Derm, ot Syph,, 1908, ii. 

.Mch. Pediat., November, 1905. 

10 Sypb., 1905, Ixxiv, 171. 

Deutsch. mod. •Wchnsolir., 1894, xlix, 922. 
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begun by Dr. De Coste on the fourth day and two doses were g^^’■en. 
Before its use, local applications of silver nitrate (10 per cent.) were 
made, and the case had begun to improve when the specific vaccine 
was begun. The vaccine was a suspension of 1,000,000,000 bacilli to 
1 c.c. The very large fii'st dose of 5 c.c. was followed by a marked local 
and slight constitutional reaction. Three days later a second dose of 
10 c.c. was administered, vnth like manifestations. The patient rapidly 
improved, and was well by the tenth day. 

Chro77ic mid Fatal Case. E. L., aged forty-three j^ears, a physician. 
Eight years ago E. L. had a clu-onic ulcer of his nasal septum operated 
upon, and tliree days later, besides having had continuous nosebleed 
in the interval, experienced an attack of general purpura with severe 
urinary hemorrhage lasting four days (no kidney involvement). Besides 
also bleeding from the gums and intestinal mucosa the patient’s mouth 
and skin were covered with a small purpuric rash that persisted for 
several weeks. Since this attack the patient had numerous nosebleeds, 
gum hemorrhages and purpuric skin eruptions, commonly associated, 
with a tonsillitis which showed as a typical Vincent’s angina. 

In this connection attention is called to a case (reported by Campbell 
and Eyas in an article aforementioned), Avith extensive membrane over 
the tonsils, entire mouth and lips, which developed an extensive rash 
four days after admission to the hospital. “The spots, about a dozen 
on each forearm and leg, were about one-quarter inch in diameter, 
sharply raised, copper colored, and the center of each contained a small 
oblong vesicle’’ (Wassermann negative). 

About two months ago the patient (E. L.) suffered an attack wliich 
developed a lieavy membranous ulceration upon his left tonsil and a 
general purpuric skin rash. The membrane lasted for about ten days 
and the rash gradually faded. Smears from the tonsillar membrane 
shoAved the tyq)ical organism. 

As it seemed that the patient suffered from a clu-onic or recurrent 
localized infection, I suggested that a Amccine be employed. This Avas 
made to contain 1,000,000,000 bacilli to 1 c.c., and a dose of 0.2 c.c. AA’as 
giA^en ten days after the acute attack described. Within tAventy-four 
hours a rather marked local reaction dcA-eloped, also a slight bleeding of 
the gums and nose. At the end of tlmee days the dose Avas doubled and 
Avas folloAved by a greater local reaction, gum- and nose-bleedmg and 
some purpuric eruptions oAmr the body. OAA'ing to these undesira > e 
consequences, use of the A-accine Avas suspended, Avith the inten ion 
to resume its use more cautiously as soon as purpuric manifestations 


^^Eor !?month after the use of the A'accine had been diseontimicd the 
patient enjoyed his usual fair healtli AA’ithout, hoAscAer, getting ni o 
his constant slight clironic gingiA-itis and nasopharj ngeal ' 

At the end of this time he again developed an acute attack, witli naso- 
pharvngeal and several small buccal ulcerations. Bleeding 
marked from tlie bowels and nose. Temperature was f 
elevated and the pulse was but a little disturbed. The paDcnt had a 
moderate bronchitis, Avith consideraWe e.xpcctoration. , , n 
A fter an illness of four days Dr. Raymond Qark “ 

called to attend the patient and requested laboratory tests, aaIiicIi 

gaA’e results as follows: 
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Blood. Coagulation time (drop method) complete, five minutes; 
erythrocytes: 3,144,000; size, shape and staining were normal; hemo- 
globin, 60 per cent. ; plaques, 90,000 per cm. ; leukocytes, 8800 (neutro- 
philes, 70 per cent.; eosinophiles, 1 per cent,; large lymphocytes, 11 
per cent.; small lymphocytes, 12 per cent.; large mononuclears, 6 
per cent.); culture, negative. 

Feces. For ova, negative. 

Sputum. Many typical Vincent’s bacilli and spirilla, few or no other 
organisms. 

Urine. Negative. 

Smears. From accessible ulcerations and tonsils showed Vincent’s 
organism to a practical exclusion of others. 

At this time the bleeding from the bowels and nose had ceased, but 
the patient complained of severe frontal headache. For the next three 
days his condition remained about the same, treatment being directed 
to relieving his headache. Dr. Clark gave him aspirin for tliis, and then, 
when it proved insufficient, codein. At the end of the three days men- 
tioned the patient’s head pains had shifted to the left side of the head 
and neck and extended into the shoulder. They were evidently very 
severe. On the fourth day of Dr. Clark’s attendance (eighth of the 
attack) the patient rapidly became weaker and died from what Dr, 
Clark diagnosed as “petechial brain hemorrhage, followed by brain 
edema. ” 

From the evidence given above it seems reasonable to conclude that 
Dr. L. died from Vincent’s angina infection. 

Treatment. Preventive. It has been reported (Campbell and Dyas 
above) that 50 per cent, of smears made from the tlweats of all the 
troops in a military hospital showed the presence of the organisms of 
Vincent, so it is evident that the infection must be well-nigh universal. 
However, before a definite lesion can develop, certain predisposing 
causes must act. These it is believed haAm principally, if not entirely, 
to do AAuth the condition of the teeth and the care given them. The 
predisposing influences of the irritating effects of tobacco have been 
mentioned. 

Thus it is necessary to have the teeth of all, especially of those 
entering the military forces, put in the best order possible, and in addi- 
tion that daily use of the tooth-brush be made. 

Excessive use of tobacco should be avoided. Other predisposing con- 
ditions to be avoided, if possible, would be, of course, exposure and 
debility from any cause. 

Curative. Taylor and McKinstry painted the lesions daily with a 
solution of salvarsan (strength not given, but presumably quite con- 
centrated). They state: 

“When found to be present the peridental gingivitis should be 
adequately treated as Avell as the Vincent angina, otherwise the condition 
is likely to persist indefinitely and to cause repeated recurrence of the 
sore throat.” 

Bowman^^ had great success with the folloAving: wine of ipecac, | 
ounce; glycerin, 1 dram; Fowler’s solution, 3 drams — the mixture to 


** Proc. Roy. Soc. of Med., 1916, ix, 51; and Lancet, October G, 1917. 
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be either painted over the lesions or used as a moutli wash, vith direc- 
tions not to swallow any of it. 

Emrys-Roberts (above) says that the treatment that has met with 
unvarjdng success since its adoption in the area served by liis “Mobile 
Bacteriological Laboratory, B. E. F.,” in France, consists in the local 
application of a lotion composed of hydrogen peroxide, 5 ounces; vdne 
of ipecac, 3 drams; glycerin, 5 drams; water, 2 ounces. 

Mercury in any form is stated to aggravate the condition, owing to its 
well-known injurious effect upon the gums and mucous membranes. 

Scargill^ recommends the “ topical application of ordinary tinctme of 
iodin, twice a day. ” Campbell and Dyas (quoted before) recommended 
the mouth wash u"ed by Bowman for gingival manifestations, or 
Fowler’s solution alone, swabbed on three or four times a day, for 
lesions elsewhere. If an ulcer be deep they recommend to paint it once 
with 10 per cent, silver nitrate solution before beginning the Fowler 
solution applications. In severe cases the latter recommend salvarsan 
intravenously or large doses of Fowler’s solution internally. 

Treatment usually is followed by recovery within a week in tlie 
majority of instances. 

Bacteriology. Lesions. Smears made from lesions caused by the 
infection of Vincent’s angina show the organisms in a form which varies 
with the extent of the pathological process. Thus superficial lesions 
tend to show few or no spirilla, while the bacillus forms are numerous 
and often varied in shape and size; the typical fusiform bacillus seems to 
be intermediate between a shorter and a more nondescript shape and 
the spirilla developments.' These latter (the spirilla forms) are seen 
only in smears made from the deeper ulcerations after some destruction 
of tissue has occurred. 

From the above considerations and tlie fact that the organism is 
known to appear as wavy threads among tlie cells of still living tissue 
into which it has penetrated,^^ it seems reasonable to conclude that the 
spirilla forms result from the disintegration of such infected areas. 
This theory is also borne out by the poor staining quality of tiie spirilla 
forms, which would be, as it is, were they old and degenerating. Fur- 
thermore, in smears from ulcers caused by the infection we may usually 
find spirilla linked Avith fusiform bacilli. 

CtilHvaiion. Morphology. In a somewhat extended e.xperimentation 
AAUth organisms from these conditions I have been able to obtain some 
results previously announced by others as follows: 

Tunnicliff*^ grew cultures of organism in bacillus form, under anae- 
robic conditions; transferred plants from such anaerobic cultures and 
secured growth on Loeffler’s solidified blood serum at room temperature, 
obtained filamentous growth and spirilla forms on this medium. 

Nogucliii® reported tliat in old cultures, bacillus forms degenerate 
and often develop larger spherical forms which sometimes appear 
attaclied to short forms. It seems to me that tliese arc nothing u c 


“ British Med. Jour., October 6. 1917, p. 4C9. _ 

» This is the case in sections taken from the edse of the Etill hynp tis. , ‘ . 

of noma (see Herman, Arch. Pediat., November. WO.S). Tunn.chff (quoted elsc« l.ero) 
grew the t^ncent’s angina orgam’sm from the !e.'ions of noma. 

1* Jour. Infect. Dis.. April, 1911. 

“ Jour. Exper. Med., September, 1912. 
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result of involutionary vacuolization or of the processes common in 
spore formation (so-called). The granulation process produces forms 
indistinguishable from cocci. 

Campbell and Dyas (quoted before) reported that they found when 
the organism was “grown anaerobically in ascitic broth containing 
a piece of tissue — after three or four weeks — a few living spirochetes, 
very numerous granules and numerous empty shells of spirochetes. ” 

On culture the fusiform bacilli tend to lose their tapering, appearance 
and the spirilla forms ordinarily do not appear. I have noticed that 
whenever a colony of the bacilli on solidified blood serum produces a 
digestion of the medium, spiral threads, without septa, are commonly 
produced, and the same is true of growths on fluid blood-serum media. 
On this latter, after two or tlnee days’ incubation (at 37.5° F.), many of 
the tlireads or strings of bacilli will be seen to terminate in a distinct 
spiral formation, smaller and less distinctly stained than the main 
portion of tlie thread. This appearance, when compared with the poor 
staining of the spiral forms in. smears from the lesions and the fact that 
the spiral forms in the latter are frequently to be seen linked with fusi- 
form bacilli, as prewously mentioned, makes it very plain that the two 
forms — spirilla and fusiform bacilli — are one and the same organism. 
This belief is well-nigh universal among authorities. 

The spiral formation is therefore evidently a degenerating non-septate 
strand of bacilli, curved in growth, perhaps, and curling more as it 
shrinks and staining but slightly.^® 

The organism grows under either aerobic or anaerobic conditions, on 
suitable media, but the activity of any growth varies with the strain, 
or rather with any peculiarities that it may show at the time experi- 
mented with. Such qualities seem to depend upon the immediate 
ancestry and environmental conditions which acted upon the same. 
Thus, I have seen a most actively growing culture wdiicli formed a thick 
pellicle upon serum bouillon (and had been cultivated thereon for 
sev'^eral generations) fail to grow when a piece of the pellicle was trans- 
ferred to solidified LoefSer’s blood serum. 

The organism from C. H., a case reported in this article, when first 
isolated would not liquefy Loefller, while that from E. L. (the purpuric 
case) did. The Loefiler liquefying form shows Gram-positive polar 
bodies. 

The range of temperature at which the organism grows includes 
“summer heat” (70° F.), so that it is evidently saprophytic. 

The culture obtained from the case of E. L., grew w^ell on excised 
guinea-pig tissue (spleen and kidney), forming a thick pellicle, and 
penetrating and liquefying the kidneys. In form it was similar to that 
developing on serum bouillon. 

General Morphology. The bacilli, in smears from lesions and some- 
times from cultures, ex'hibit, when stained, transverse non-staining 
bands which vary in number, usually with the length of the organism. 
Some bacilli, w’^hen short and possessing but a single band (bipolar 

It should be mentioned, to prevent an impression that such qualities in a bacillus 
would be unique or extraordinary, that even on artificial cultivation many bacilli 
show spirilla-like forms — ^for instance, the Bacillus lactis albus (an organism found 
in milk) produces many distinct spiral forms on nutrient agar. 

VOL. 155, NO. 5. — ^MAY, 1918 25 
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bacilli), are indistinguishable from diplococci. Some of the spiral forms 
frequently exhibit similar markings. 

The organism 'when degenerating develops the so-called sporula'ting 
form (vacuolizationj and granules can be seen escaping from the ends. 

The organism is motile, apparently possessing a single terminal 
flagellum. Unless --■ho'n’ing polar bodies (granules) the organism is 
Gram-negative. When the granules e.xist they are Gram-positive. 

Anivial Experiment. Bouty reported (see before) that “injection of 
impure cultures causes abscesses in which the spirodiete is abundant. ” 

In a number of trials on two rabbits I failed to produce mouth lesions 
by the injection of serum-bouillon cultures beneath the mucous mem- 
brane. However, I succeeded in producing a small ulceration near the 
meatus on the penis of a rabbit. I had first injured the inside of 
the rabbit’s foreskin by applying a hot piece of platinum foil and tlien 
applied several loops of culture. No growth took place at the site of 
the burn and the ulcer developed upon the opposite side of the glans. 

The organisms in this ulcer were nearly entirely bacillary, but an 
occasional spirillum could be seen. 


The Problem of the Amebic Dysentery Carrier in India and 
Mesopotamia. — ^IMacAdam and Keelan {Indian Jonr. Med. Research, 
July, 1917) discovered Entameba histoljdica in apparently normal 
stools of numerous cases in the surgical diwsion of tlie hospital, as well 
as in the medical wards, other than tliose assigned to dysentery. A 
systematic examination was then commenced and the present report 
is based upon the protozoological investigation of over 2000 men, 
mostly of the Mesopotamian field force, whose condition ranged from 
general good health to one associated -wnth acute and chronic intestinal 
disturbances. Their records show that histolytica infection is so fre- 
quent that efforts at prophylaxis should be directed entirely to the 
purely sanitary aspect of the question. They believe that the se^c- 
gation of any but the “ gross ” human carriers ■v\'ill remain an impossible 
and futile task until our therapeutic methods or the destruction of the 
cysts are more certain and effective. The results of treatment make 
doubtful the utility of attempting to clear men of lustolytica infection 
while firing under war conditions, or even while they continue to live 
in the tropics. Thus in a scries of patients who gave an average of 
five negative examinations in hospital, after a residence of one week 
in the Convalescent Depot, a single reexamination of the feces reveled 
the persistence of the infective agents in one-half of the cases. This 
shows the futility of any scheme for the clearing of dysentery patients 
where the protozoological examinations are entirely confined to the 
period during which the patients are resident in hospital. Also since 
17 per cent, of total number of liistolytica carriers, which they detected, 
gave no past history of dysentery, or marked diarrhea, they question 
the military advisability of prolonged segregation of dysenteric con- 
valescents, who are otherwise healthy. By comparison 
findings of Dobell (iNIedical Research Committee, Spcci.al_ Report 
Scries No. 4, 1916) it is found that the incidence of protozoal ™cctioii 
is distinctlv higher in the IMcsopotamian troops examined wiiiic still 
in the tropics, than in those patients who have rctiimcd to a more 
temperate climate. ‘ ■ • ‘ • 
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Diseases of the Suprarenals in Soldiers. — ^R ajioud and Fran 90 is 
{Bvll. jSoc. Med. Hop., Paris, October 12, 1917) encountered 26 cases 
of disease of the suprarenals in their sector since last May. This is a 
higher proportion than would be found in times of peace, and it is 
inferred that the lowered resistance of the suprarenal is to be associated 
with the increased demands upon it produced by the continued mental 
and physical tension resulting from the war. This tension affects also 
other organs but especially the suprarenals which respond rapidly to 
various nervous stimuli, and which exercise control over the tonicity 
of various systems. Other authors have reported on evidences of supra- 
renal insufficiency as seen in cases with asthenia and psychasthenia, 
low blood-pressure and tachycardia and various gastric disturbances. 
Certain infectious diseases show more distinctly than in times of peace 
the mark of hyposecretion of the suprarenals such as typhoid and 
the paratyphoid fevers, dysentery, malaria, diphtheria, scarlatina, and 
diverse septicemias. Vaccinations against typhoid and paratyphoid 
fevers sometimes cause marked disturbances of the functional activity 
of the gland. It is probable also that the asthenia so pronounced in 
those who have been gassed originates in great part from the same cause. 
The authors think it is this overexliaustion of the gland which exposes 
it to tuberculous infection. In this series of twenty-si.x, the suprarenals 
were tuberculous in nearly all, but rarelv did the patients have pul- 
monary tuberculosis. Only four survived. Two of these showed evi- 
dences of associated hyperactivity of the thyroid, and the authors 
believe that inasmuch as the thyroids can function vicariously for the 
suprarenals, this thyroid hypertrophy was the means of defence. This 
idea is elaborated in the same journal, November 29, 1917 (p. 1131), 
where the clinical history of one of these two patients is given in detail. 
The patient had been at the front for two yea^s without wound or ill- 
ness. Then he began to experience great fatigue, and in three months 
showed clearly all the characteristics of disease of the suprarenals. 
Three months later when being examined he v'^as found also to have an 
hypertrophied thyroid and other signs of Basedow’s disease. This was 
six months after the beginning of the adrenal disease, and at this time, 
according to the declaration of the patient the feeling of fatigue began 
to diminish and the cutaneous pigmentation seemed to decrease. At 
any rate it is certain that during the two months he was under con- 
stant observation the skin did not continue to pigment, and in general 
the patient looked as if he were only at the beginning of suprarenal 
disease, not in the fifteenth month of it. The authors deduce that 
suprarenal disease complicated with Basedow’s disease is relatively 
less serious than that of suprarenal disease alone. They also found 
that combined suprarenal thyroid opotherapy is the medication of 
choice in Addison’s disease, but that even with this treatment, the 
results were markedly favorable in only three out of twenty-two cases. 

W. H. F. A. 


Eye Changes in Trench Nephritis. — Kirk {British Med. Jour., 
January 5, 1918) examined a series of between 70 and SO cases which 
had come to Malta from the Macedonian front. Tliej'^ were chiefly 
young men, and on arrival nearly all were seriously ill. At that time the 
fundi of a number of the patients were examined, and almost invariably 
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there was found marked retinal congestion ndth large pulsating veins 
Some weeks later several complained of eye sjnnptoms, and these on 
examination showed definite swelling of the optic disk with patches 
of retinal exudation. The whole series was then examined carefullv, 
which was about three months after the onset of the illness. In those 
patients who were still severely ill, showing often a large quantity 
of albumin in the urine and sometimes blood, definite retinal changes 
were more distinct than in the patients who were convalescent. In 
these severe cases the spots of exudation were seen in the usual situa- 
tions, near the disk and in the macular area. As the nephritic condi- 
tion improved the smaller patches of exudation were gradually absorbed 
Hemorrhages were not common, and those seen were of the small 
punctate variety, and not of the striate or flame-like character. The 
optic disk was often affected, the changes varying from a definite 
swelling to slight woolliness and indistinct edges. Small areas of edema 
were noticed especially along the course of the veins. The author 
suggests that the pathology is probably an acute congestion resulting 
from some specific toxin, that the exudation which ensues is partly 
Ijnnphatic and partly cellular in nature, and tliat tins deposit probably 
clears up in the great majority of cases, without leaving any permanent 
result. So the condition is one which is probably allied to the acute 
retinitis of pregnancy, scarlatina and acute uremia, and not to be 
confounded vdth the retinitis of chronic kidney inflammation with the 
a'ccompanjdng permanent changes in the retinal circulation vessels 
and tissues. W. H. F. A. 


The Tuberculous Army Recruit, — Gaffikin (BrUish Joxir. of Txibcr- 
culosis, January, 1918), wliile serving at a rest station behind the lines, 
made careful chest examinations of a large number of cases sent back 
for various minor ailments. During a period of four months lie found the 
complete clinical picture of pulmonary tuberculosis in 1.9 per cent. Of 
these cases only a small fraction, about one-fifteenth, gave a history of 
previous tubercular disease. The conclusion is draira that, as all these 
had been picked men, passed as fit for general service, a large proportion 
must have developed clinically observable phthisis during their service. 
This directly contradicts those who assert that the outdoor life of the 
soldier, the abundance and excellence of army rations, the regular hours 
and discipline of army life might be regarded as providing an excellent 
set of conditions for the recruit who shows signs of pulmonary tuber- 
culosis either latent or arrested. The factor wliich outweighs all tlic^c 
is, according to the writer, the absence of rest. There is no rest in the 
trenches, and even when the unit leaves the trenches there is no .adequate 
rest. Hence the French plan is commended, that a definite history of 
tuberculosis, with the exception of tuberculous lymphadenitis, should 
he regarded as a bar to enlistment for active service. tt p » 
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The Spleen and Anemia: Experimental and Clinical Studies. 
By Richard Mills Pearce, M.D.,Sc.D.,EdwardB. Krumbhaar, 

M.D., Ph.D., and Charles Harrison Frazier, M.D., Sc.D. 

Pp. 419; 16 illustrations. Philadelphia and London; J. B. 

Lippincott Company, 1918. 

This volume, presenting both the experimental and clinical 
evidences of the relationship of the spleen to anemia, reflects 
accurately the present state of our knowledge of this involved 
problem. The material is presented in three different sections by 
the respective authors, and covers the experimental, clinical and 
surgical phases of the subject. 

The first section, by Dr. Pearce, presents the experimental 
groundwork on which is based our present ideas of the relationship 
of the spleen to blood destruction and regeneration. This section 
embodies the detailed studies which have appeared from the Depart- 
ment of Research Medicine of the University of Pennsylvania 
during the past few years. The various theories of the relationship 
' of the spleen to the hemopoietic system are considered. Theories 
rendered untenable in the light of experimental evidence are dis- 
carded and theories supported by like evidence are emphasized. 
The effect of experimental splenectomy on the blood picture, the 
hemopoietic system, and metabolism is considered in detail. 
Nmnerous control experiments are reported and the evidence 
carefully sifted. Nowhere are sweeping conclusions drawn. On 
the other hand, the author endeavors to present a careful and con- 
cise summary of the present state of loiowledge on the relationship 
of the spleen to the problems of blood destruction and regeneration, 
and in this the book is notably successful. 

The second section, by Dr. Krumbhaar, presents the modern 
views on the classification, symptomatology, pathology and thera- 
peutics of the various non-inf ectious splenomegalies. Of special 
interest is the chapter on the effects of splenectomy in pernicious 
anemia. The literature on this subject has been carefully reviewed 
and analyzed, and the conclusions drawn from this study are both 
interesting and valuable. 

The third section, by Dr. Frazier, deals exclusively with the sur- 
gical aspect of the problem. The modern technic of splenectomy. 
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which has developed as the result of the more extended use of the 
operation in recent years, is given in detail. 

The volume as a whole should fill a long-felt need, presenting as 
it does all our modern knowledge of the experimental, clinical and 
surgical phases of this many-sided problem. The entire literature 
of the subject is reviewed and an exhaustive bibliography attached. 
The volume is ably -and adequately illustrated; the plates, many 
in colors, of the pathological lesions in the various splenomegalies 
being especially excellent. To the clinieian this volume should be 
of great value for the intelligent study and treatment of the so-called 
“ splenic anemias.” A. C. W. 


Ijipotence and Sterility, with Aberrations of the Sexual 
Function and Sex-gland Ijiplantation. By G. Frank 
Lydston, M.D., D.C.L., Formerly Professor of Surgical Diseases 
of the Genito-urinary Organs and Sjqihilology in the Medical 
Department of the State University of Illinois. Pp. 322; 26 
illustrations. Chicago; Riverton Press, 1917. 

Until comparatively recent years little attention was paid to 
the subject of aberrations of the sexual function by the reputable 
physician, indeed the apathy exhibited toward diseases of this 
tjqie usually encouraged the sufferer to visit the quack, who accord- 
ingly became fat and prosperous. In presenting this monograph 
on impotence and sterility, the author has covered the subject 
not only from the theoretical stand-point but has gone into quite 
some detail concerning the experimental work that has been done 
by himself and others and the praetical application of such work. 
That he is a firm believer in the practicability of sex-gland implanta- 
tion is evidenced by the fact that he transplanted a testicle from a 
dead body into himself with results that were quite satisfactory. 
To the reader, the account of this experiment together with the 
several other interesting and successful transplants would seem to 
indicate that Lj’^dston had discovered the fountain of perennial 
youth whieh Ponce de Leon failed to find. 

Granting that the author is correct in his belief that the results 
of his experiments have conclusively proved that transplantation 
of sex glands even from the dead body is both practicable and 
successful, the reviewer is willing to be considered somewhat con- 
senmtive in hesitating to accept the proposition of advising trans- 
plantation in the treatment of senile dementia, dementia precox, 
neurasthenia, arteriosclerosis, psoriasis, various se.vual perversions 
and the many other widely divergent conditions as suggested )} 
the author, who is undoubtedly carried a bit too far by the entnu- 
siasm resulting from a few of his experiments. t. 1 . • 
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Talks on Obstetrics. By Rae Thornton LaVake, M.D., 

Instructor in Obstetrics and Gynecology, University of Minne- 
' sota. Pp. 151. St. Louis, Mo.: C. V. Mosby Company, 1917. 

This little volume is presented by the author with the idea that 
it may supplement the text-book rather than supplant it and to 
this end it is written in a very interesting narrative style in the 
form of talks which the author has given to his students while 
waiting on labor cases in the out-patient department. In opposi- 
tion to the usual theoretical considerations with which the average 
book is replete, this brochure is purely practical and presents to 
the student or practitioner the methods of prevention and treat- 
ment of the various obstetric complications in a manner which 
admits of no misunderstanding. Most of the statements are based 
upon the author’s personal experience and are rationally conserva- 
tive. Throughout the book there are two points which are con- 
tinually emphasized and which prove that the author is presenting 
the latest knowledge on the subject; the first point is the plea of 
the author for the substitution of rectal for vaginal examinations 
in all but exceptional cases with the idea of reducing puerperal 
sepsis to a minimum and the second outstanding point of the book 
is the great stress which the author lays upon the importance of 
proper dental care for the parturient woman, thus reducing the 
various complications, perhaps including eclampsia, which result 
from such focal infections. On account of the numerous practical 
points which the book contains together with their ready accessi- 
bility, it would be an excellent idea for the student on out-patient 
labor cases to carry such a book in his obstetric bag. F. B. B. 


Kirkes’ Hand-book of Physiology. Revised and Rewritten. 

By C. W. Greene, Professor of Physiology and Pharmacology, 

University of Missouri. Ninth American revision. Pp. 790; 

509 illustrations. New York: William Wood & Co., 1917. 

Seventy years of service must surely constitute a record in text- 
books, and it is now that period of time since Kirkes’ Physiology first 
appeared. This was in 1848, just twelve years after William 
Sharpey, often referred to as the father of English physiology, 
became the first professor of physiology at University College, 
London, and gave there the first separate course of instruction 
devoted -to this subject. Indeed, it might be said, that the history 
of this book in its various editions covers nearly the same period 
as that of the subject of physiology itself since its separation from 
anatomy. The work was originally vuitten by William S. Kirkes, 
assisted by James Paget, both of St. Bartholomew’s Hospital, 
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London. The first American edition appeared in 1849 and was 
published by Lea & Blanchard. Later on, in 1873, there appeared 
another first American edition from the eighth English, and dating 
from this the present volume is marked as the nintli American 
revision. By reason of these constant revisions the book still 
serves as a reliable source of present-day information for students 
of this branch of the medical sciences. In the present edition 
Professor Greene has made changes in the chapter on nutrition 
to call attention to the subjects of food factors necessary for growth 
and of vitamines and nutritional diseases, but otherwise the present 
volume differs but little from the preceding, and may be regarded 
as giving a conservative presentation of the subject. 

W. H. F. A. 


Diseases of the Skin. By M. B. Hartzell, A.M., M.D., LL.D., 

Professor of Dermatology at the University of Pennsylvania. 

Pp. 753; 242 illustrations, 40 colored plates. J. B. Lippincott 

Company, 1917. 

This is an extremely good book! The author has availed himself 
of a very large personal clinical experience in the production of this 
work and has given a most creditable account of his observations, 
and the deductions he has made from these observ'ations. He has 
expressed himself in his characteristic, fearless manner and lias 
assumed responsibility for most of the views as to etiology, path- 
ology, and treatment of the countless diseases described in the book. 
Comment must be made upon the illustrations, but only in praise 
of their originality and accuracy in depicting tlie features of the 
diseases under discussion. The photomicrographs are especially 
good and understandable. The text is unusually lucid and clear for 
a work on this subject. The sections upon diagnosis are especially 
readable. Treatment is dilated upon at great length. Unfortu- 
nately there are a number of remedies reconunended, the names of 
which do not appear in the Pharmacopoeia. Doubtless these are 
among the “New and Unofficial Remedies,” but ^e average 
reader may not know that and the suspicion may arise in his mind, 
after a difficult, perhaps fruitless, search for the preparation, that 
the work is subsidized. An appendix containing notes regarding 
these preparations would not be inadvisable. As in any first 
edition of a book of this character there are a number of 
errors of interest only to the author and publisher which will be 
corrected immediately, but even these in the aggregate do not 
detract one iota from the value of this work. The author is to be 
congratulated upon this production. The reviewer has no 
tancy in placing this book among the foremost books on 
in tlie English language. S. 11. B- 
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Practical Massage and Corrective Exercises. By Hartvig 
Nissen, President of Posse Normal School of Gymnastics; 
• Superintendent of Hospital Clinics in Massage and Medical 
Gymnastics; Formerly Lecturer and Instructor of Massage and 
Swedish Gymnastics at Harvard University Summer School; 
late Director of Physical Training at Boston and Brooldine Public 
Schools; Former Instructor of Physical Training at Johns 
Hopkins University and Wellesley College, Former Director of 
the Swedish Health Institute, Washington, D. C.; author of 
Swedish Movements and Massage Treatment. Pp. 211; 68 
illustrations. Philadelphia: F. A. Davis Company. 

The first chapter of this book is devoted to indications for mas- 
sage, the second to eleventh inclusive explain and discuss massage 
and manipulation in an elementary fashion, and very briefly. The 
twelfth to fourteenth inclusive take up in a most elementary fashion 
corrective exercises. From the fifteenth to the final chapter various 
conditions are discussed and their treatment by massage delineated. 
The author enumerates the following conditions: stiffness of the 
joints and tendons, morbid condition of the foot in which the arch 
is destroyed, hy'^steria and hy^iochondria, chlorosis and anemia, 
insomnia, diabetes mellitus, diseases of the brain, spinal cord and 
nerve, anemia of the brain, locomotor ataxia, infantile paralysis, 
occupation neuroses, cramp of various type, chorea, sciatica, circula- 
tory, respiratory, genito-urinary, digestive diseases, appendicitis, 
scoliosis, rheumatism in various localities, specifieally of the joints. 

Many of the ailments noted would be benefited naturally by 
massage, but the fact that cure or correction of many of the maladies 
enumerated is intimated or claimed shows (1) the lack of knowledge 
of the etiology and pathology of these conditions, and (2) the 
methods of therapeutics which must be employed in rational treat- 
ment. 

The order of the book is faulty, and as a hand-book is not well 
arranged in ready-reference fashion. As a text-book it is too brief 
and elementary to be of service to the advaneed student of the 
subject. W. J. M. 


Ligations and Amputations. By A. Broca. Translated by 

Ernest Ward, F.R.C.S. Pp. 285; 510 illustrations. New York: 

William Wood & Co., 1917. 

The translator tells us that he has “simply translated the book 
as it is VTitten, without editing or foot notes.” Broca, himself 
diselaims any originality and says franldy that he has drawn his 
material entirely from Faraboeuf, claiming that the student hardly 
reads the work of the latter because it is too long and the operative 
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procedures described are too nuinerous. Broca describes only one 
procedure for each operation, and has prepared this digest only for 
students who take the knife in hand for the first time. The trans- 
lator remarks tliat little alteration has been made in these brandies 
of surgery in the last fifty years. The illustrations are original, 
diagrammatic and excellent. T. T. T. 


The Surgical Clinics of Chicago for August, 1917 . Pp. 207 ; 

71 illustra-tions. October, 1917. Pp. 215; 84 illustrations! 

Philadelphia; W. B. Saunders Company, 1917. 

The high reputation of this publication, attained for it by Dr. 
John B. Murphy, is being maintained by the new plan of providing 
contributions from various noted surgeons, fifteen in the August 
niunber. and sixteen in the October number. The style of presenta- 
tion of tlie subjects Varies from the brief case report to the more 
systematic treatment of the condition involved. Lucidity and com- 
pactness prevail and a large number of interesting conditions are 
discussed in a most practical manner. Because of the large number 
and vide variety it is difficult to particularize. Ochsner on Jackson- 
ian epilepsy, Eisendrath on common duct calculi, Bevan on tumors 
of the breast, and Ridlon on hip disease deserve special mention. 
Shambaugh’s report of a case of Ludwig’s angina treated expectantly 
with recovery is mifortunate, since the treatment receives the credit 
of a cure due to the spontaneous evacuation of the pus into the 
mouth. This, however, is only 1 of 5 cases reported by this witer 
and does not impair the value of the remaining large amount of good 
material. T. T. T. 


Radium Therapy in CxVncer at the jMemori.al Hospital, New 
York (First Report, 1915-1916). By Henry H. Janeway, M.D. 
With the Discussion of Treatment of Cancer of the Bladder and 
Prostate, by Benja:min S. Barringer, jM.D., and an Introduc- 
tion upon the Physics of Radium, by Gioacchino Failla, L.E., 
A.1M. Pp. 242; IS illustrations. New York; Paul B. Hoeber, 
1917. 

This is a most valuable contribution on the subject of radium 
therapy, and is to be conscientiously recommended to all who are 
interested in radium as a therapeutic agent. The^ authors deserve 
the greatest praise for presenting a report of cases in a manner that 
attracts the interest of the reader and gives valuable assistance not 
only to those taking up the work of radiimi therapy but also to those 
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who have attained skill and experience. It is beyond doubt one of 
the most valuable contributions on the subject published in this 
country. In the introductory section Mr. Failla discusses, in a con- 
cise manner, the physics of radium, with special reference to a clear 
understanding of its application in treatment. This section of the 
book is particularly free from the rather abstruse technicalities with 
which the physicist is pleased to deal, but which appears so often as 
mere words or symbols, with little meaning to the physician. In 
the second section Dr. Janeway discusses the methods of application 
to cancerous and other lesions. After a general consideration of 
methods and applicators a general report is made of each class 
of cases, with detailed case reports of representative cases. These 
reports are especially valuable because of the careful attention given 
to the description of the teclmic employed. The third section 
comprises a summary of 55 cases of carcinoma of the bladder and 
prostate treated by radium. H. K. P. 


On the Alleged Increase of Cancer. By Walter Francis 
W iLLCOx. Reprinted from the Journal of Cancer Research, 
July, 1917, Vol. II, No. 3. Pp. 98. 

The author concludes that it is “probable, although far from 
certain, that cancer mortality is not increasing.” The alleged 
increases are due (1) in greatest part to increased reports of inacces- 
sible cancer (abdominal, etc.), due to improvement in diagnosis, 
and (2) changes in age composition of population. F. D. W. 


Physiological Medicine. A Manual on Mental Diseases for 
Practitioners and Students. By Maurice Craig. Third 
edition. Pp. 484. Philadelphia; P. Blakiston’s Son & Co., 1917. 

This is the third edition of this excellent manual on mental dis- 
eases. In this book of less than 500 pages the subject of mental 
medicine is discussed very well, and altogether it is one of the best of 
the shorter expositions of psychiatry. It takes the older view-point 
of mental diseases. Besides it has 27 plates, which show the different 
alterations of the nervous system present in different types of mental 
diseases. These plates are excellent. 

This book contains a new chapter on the psychoneuroses occm-ring 
in the men exposed to shell shock and strain in war. The author 
makes the interesting statement; “Already French observers have 
reported that shell-shock cases examined in field hospitals within a 
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very short time of tlie concussion exhibit sjnnptoms which in the 
patient have been regarded as pathognomonic of organic disease. 
Such symptoms are the plantar extensor reflexes, absent knee-jerk, 
and absent cutaneous reflexes, etc. So far as the mental conditions 
arising from war are concerned, the author states that there has not 
been any development of any special war type. T. H. W. 


An Inteoduction to Theoretical and Applied Colloid Chemis- 
try. By Dr. Wolfgang Ostwald, Privatdozent in the Univer- 
sity of Leipzig. Authorized translation from the German. 

Dr. Martin H. Fischer, Eichberg Professor of Physiology in the 
University of Cincinnati. First edition. Pp. 232; 45 illustra- 
tions. New York; John Wiley & Sons, Inc., 1917. 

This book consists of five lectures, the material for which was 
gleaned from a series of lectures given by the autlior in many of the 
universities in this comitry. The attempt is made, and successfully 
so, to give a general survey of modern colloid chemistry as a pure and 
as an applied science. Furthermore, the subject is treated in a 
way that makes it intelligible to the general reader. 

The author believes that with radiochemistry was born a twin 
science, the fruits of which are no less wonderful and the application 
possibilities of which to all branches of science, to technology, and 
to industry are not only equal to but exceed those of radiochemistr}". 
Certain it is that the importance of colloid chemistry is coining to 
be appreciated more and more, and tliis volume, the author desig- 
nates a propaganda sheet for colloid cliemistry. 

The first tliree lectures deal with the fundamental properties of 
the colloid state, colloids as examples of dispersed systems, metliocls 
of preparing colloid solutions, classification of tlie colloids, physico- 
chemical properties of the colloids and their dependence upon the 
degree of dispersion, and the changes in state of colloids. The fourth 
lecture treats of some scientific applications of colloid cliemistry, 
and the fifth lecture deals with some teclinical applications of 
colloid chemistry. 

The book is well written, easily read and meclianically ]ca\es 

little to be desired. _ _ , i . 

The author might have done well to omit entirely the addendum 
to the preface, or at least to omit that part of tlie addendum in whicli 
reference is made to the “justice of my Fatherland and of ite pwer 
to carry matters to a \dctorious conclusion.” U- 
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An Anatomical Point which Facilitates the Location and Delivery of 
the Appendix.— Guthrie {Ann. Surg., 1917, Ixv, 742) says that the 
method described can only be employed in cases in which the appen- 
dix lies free in the abdomen. Through a muscle splitting, or McBur- 
ney’s incision, the index and middle fingers of the left hand are inserted 
into the ileac fossa. The cecum, lying du'ectly underneath, is lifted 
well up in the ileac fossa by a cat’s-pawing action of the fingers until 
the head is located. The fingers are then swept along the course of the 
ileac vessels from without inward, describing the arc of one-fourtli of 
a circle, until the point of attachment of the root of the mesentery is 
reached. This is felt as a band, which marks the location of the ileo- 
cecal juncture. The base of the appendix, if lying free in the abdomen, 
should be within three-fourths of an inch from tliis point. If the hand 
is now elevated slightly anteriorly and the fingers moved about, the 
appendix, as a rule, can be found. Grasped between tlie fingers it can 
be delivered from the wound. Should a right rectus or midline incision 
be used the band is located by sweeping the fingers in the opposite 
direction, i. e., from within, outward, and upward. 


Observations in Military Surgery — Clark {Surg., Gynec. and Ohst., 
1917, XXV, 463) says that in spite of the steel helmets, wounds of the 
skull are frequent. The surgeon is between the two evils of immediate 
meningitis if he closes the wound and cerebral hernia if he leaves it 
open. In the great majority of cases conservative surgery has no place 
in the military practice of the present war. Foreign bodies are being 
removed as a routine by aid of new instruments of localization. There 
is a tendency to remove all loose bone fragments in shattered fractures 
but the method lacks tlie support of statistics of ultimate results. 
Important factors in tlie reduction of mortality are Carrel technic in 
wound infections, guillotine or coup de hache method of amputation, 
routine use of antitetanic serum, oxygen injections for gas-bacillus 
infections. Very early in the war it was found that the shaping of the 
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classical flap in doing a primar3'- amputation was a waste of time and 
tissue. The infection which followed invariably resulted in sloughing 
of the flaps which demanded a secondarj"- operation, and in some eases 
a reamputation. It was found e.v:pedient to perform a rapid amputa- 
tion of all tissues, skin, muscle, and bone, at the same level, what tlie 
French call coup de haclic. Aside from ligature of vessels, notliing is 
done but the straight cut across, severing the part as it might be done 
by la;^’ng it on a block and clipping it off wi& a headsman’s axe. In 
the wide-open wound thus formed tlie infection can be easily controlled, 
and cleared up. In the meantime the soft parts have a tendencj’- to 
contract away from the bone, and in the thigh cases this is sometimes 
serious, as the surgeon seeks to conserve as much tissue as possible. 
To overcome this contraction it is necessary to apply wide adliesive 
straps at four points around the stump and attach a weight of from five 
to ten pounds, which vdll hang over a pulley at the foot of tlie bed and 
maintain a constant traction against this retraction of the skin and 
muscle. When the granulations begin to form and the pus is all gone 
the plastic repair of the stump is done, including reamputation of the 
bone and of the nerves and the shaping and suture of the flaps. 


Fascia Transplantation into Visceral Clefts. — ^Neuhof (Stirg., 
Gynec. and Obsi., 1917, xxiv, 383), after a studj^ of the literature and a 
series of experiments on dogs, says that the free transplantation of 
fascia into aseptic fields has a wide sphere of usefulness. It has proved 
verj’- satisfactoiy in the replacement of thoracic defects, of aponeurotic 
defects in operations for various types of hernia and of defects of the 
cranial dura. Fascia transplants have been very successfully used, in 
a varietj- of waj^s, for the reinforcement or replacement of ligaments, 
tendons, and paralyzed muscles. They have proved effective as cover- 
ings for wounds of solid organs, especially the liver. Their usefulness 
has not been clearly demonstrated in other aseptic fields; as shields 
for the isolation of nerves, as strips for occlusion of the pjdorus, in 
fixation or suspension of organs, for separation of joint surfaces. 
There are manj’^ advantages of fascia over other tissue transplants 
(fats, muscle, periosteum, etc.), for the purposes mentioned. Fascia 
(lata) is most readilj" accessible and is obtainable in almost unlimited 
quantities; its removal does no damage. Transplanted fascia has a 
remarkable tendency to heal in place even under most disadvantageous 
conditions, requiring minimal nourishment to obviate necrosis. It 
combines great tensile strength, 'vvith slight tendencj’’ to stretch or 
contract. It is most readilj' adaptable to the shape of anj" organ, and, 
technicallj', can be most easily handled. Finally, fascia can be trans- 
planted autoplasticall^'. The ultimate fate of transplanted^ fascia has 
not been definitelj' determined. Of practical importance is the fac 
that the resultant firm, connective tissue is as serviceable as the origi- 
nal transplant. Experimentalli^ fascia transplants^ have been founi 
satisfactorj’’ for the reinforcement of suture lines in hollow viscera. 
The^' were successfully emploj'cd in a few instances to bndge sma 
tracheal fistulte, and they occasionally prevented leakage from sm.i 
esophageal and bladder fistulae. These occasional satisfactop' results 
were found to depend upon healing bj' contraction of tlic defect, for 
this reason failure followed everj’- experimental effort to replace 
ciable esophageal and vesical defects. The technic employed in ics 
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experiments on liollow viscera (and on other organs) was the attach- 
ment of the transplant over the defect. To offer any chances for 
uniform success a method evidently was required to prevent the cut 
margins of the organ from rolling^ back, to give sutures a firmer hold 
on the organ by passing them tlirough all its layers, to more readily 
supply the graft with provisional nourishment, and to invite the over- 
growth of tlie lining mucous membrane of the organ. It is demon- 
strated in this paper that these requirements were met satisfactorily 
by suturing fascial sheets into instead of over defects of hollow viscera 
(and of other organs). 

The Value of the Leukocyte Count in the Diagnosis and Prognosis 
of Acute Appendicitis, as Based on Experience in One Hundred Cases. 
— ^Heavitt {Ann. Surg., 1917, Ixvi, 143) says that tlie counts here sub- 
mitted have all been taken from cases of appendicitis clinically acute, 
and in so far as he has been able to ascertain no coexistent infection 
has been present. All counts were taken within a few hours of opera- 
tion and the great majority Avere taken immediately before the admin- 
istration of the anesthetic. The wide variation noticeable in the 
counts reveals tlie widely variant acuteness of the infection and the 
effort exerted by the resisting forces of the body. The absolute count 
when taken alone is of questionable I'^alue. The polynuclear count 
alone is, in tlie great majority of instances, a reliable index in diag- 
nosis. The correlated absolute and polynuclear counts are of greater 
value than either count taken alone, especially as regards prognosis, 
A high absolute count with a high polynuclear count means usually a 
good prognosis (c, g., absolute 35,000, polynuclear 95 per cent.). A 
high absolute count with a moderately low pDljoiuclear {e. g., absolute 
30,000, polynuclear 80 per cent.) means usually a very good prognosis. 
A low absolute count with a high polynuclear count (e. g., absolute 
7000 with polynuclear 95 per cent.) indicates a grave prognosis (speaking 
generally). A low absolute count vdth a low polynuclear count {e. g., 
absolute 7000 Avith polynuclear G5 per cent.) usually means no infection, 
or that the acute condition is due to anatomical or mechanical causes; 
in other words, that the infection, if one be present, has not stimulated 
the re.sisting poAvers of the body sufficiently to produce a leukocytosis. 
Normal or subnormal figures do not necessarily indicate the absence 
of suppuration, gangrene, or their sequels. Catarrhal cases, fulminat- 
ing cases, moribund cases, and walled-off abscesses frequently do not 
stimulate leukocytosis. 

4 

Eetention of Ovarian Tissue after Hysterectomy. — Graves {Surg., 
Gynec. and Ohst., 1917, xxv, 315) says that specific surgical menopause 
symptoms consist chiefly of vasomotor disturbances in the form of 
hot flushes. Theoretically, vasomotor changes of the artificial meno- 
pause are due to a break in the uterooA'^arian functional harmony by 
Avhich the physiological balance of the glands of internal secretion is 
upset Avith consequent disfunctional actiAuty. After extirpation of the 
uterus, A'^aso)notor disturbances ensue, with approximately equal fre- 
quency, AA’’hether the ovaries be retained in situ, totally ablated, or 
transplanted. Retention of ovarian tissue after hysterectomy is of 
little or no physiological A'^alue, and may be of serious harm to the 
patient. 



764 


PROGRESS OF MEDICAL SCIENCE 


OBSTETRICS 


UNDER THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D., 

PROFESSOR OP OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 


Puerperal Septicemia Treated by Autogenous Vaccine, with Recovery. 
— Grier {British Med.^ Joxir., September 30, 1916) reports the case of a 
woman who had a twin labor, the first child delivered in breech pre- 
sentation and the second in vertex. There was a slight tear of the 
perineum. The patient continued well until the afternoon of the 
eighth day, when she felt hot and flushed. On the following morning 
she complained of pain behind the left shoulder. She became nauseated 
and vomited freely. The temperature was 101 ° F., and the pulse 100. 
The lochia was not foul and there was an abdominal tenderness. The 
secretion of milk was abundant. She had superficial inflammation of the 
gums associated mth carious teeth. The patient complained of rheu- 
matic pain in the left shoulder and over the left elbow. On the seventli 
day the temperature rose to 104° F., pulse 120 to 130, the secretion of 
milk had ceased, and there was severe pain and tenderness. The tem- 
peratiure continued high, and the patient had severe cliills chiefly at 
night. She complained of pain in the right groin. The inguinal glands 
were swollen, enlarged, and were associated with a pustular eruption 
on the pubis. On the ninth and eleventh days of her illness she was 
given 20 to 25 c.c. of antistreptococcic serum, and on the tliirteenth day 

25.000. 000 streptococcic vaccine, made from a fatal case of pue^eral 
septicemia, were injected. An autogenous vaccine from the patient’s 
o'wn blood was prepared, the culture being a pure growth of a short- 
chained diplostreptococcus. Of this, 25,000,000 organisms were 
injected on the sixteenth day of her illness, and on the eighteenth day 

50.000. 000. Every tliird day after this she was given 50,000,000 until 
near the end of her illness, when she had 75,000,000. She had a well- 
marked, fine, discrete, papular rash resembling scarlatina, appearing 
first on the face, neck, chest, and upper extremities, and on the following 
day on tlie lower portion of the body. The eruption did not itch and 
desquamation occurred after the eruption had disappeared. Tlu's was 
followed bj’’ a -fall in temperature, and then a rise from a pus formation 
over the right shoulder. After this had been opened^ the tcmperatflrc 
gradually fell to normal. The writer is inclined to believe that the case 
was one of scarlet fever developing during the puerperal period. 

Puerperal Gangrene of the Extremities.— Stein (Si/rg., Gyncc and 
Obsf., October, 1916) reports 2 cases of puerperal gangrene of the 
extremities. The first was a young, vigorous pnmipara who, shortly 
after admission to the hospital, aborted at three months. Fherc v as a 
foul odor from the fetus as well as from the vagina, hollowing tins 
there was some rise in temperature, wliich dropped again to norma . 
This was followed by another rise to 104° and 105 1*., for le nc.\ 
six days, vdih no pain and no otlier s\ 7 nptoms. On the sc\ cn i < 
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was decided to curette the uterus, and on' examination there were 
numerous grayish-white, superficial ulcers around the cervix, covered 
with wlutish membrane. The curette brought away a small portion of 
placental tissue. After curetting the interior of the uterus and cervix 
were thoroughly swabbed with tincture of iodin. Tliis was repeated for 
the next seven days. Seven days after the curetting the patient com- 
plained of pain in her right leg, and ten days after curetting the right 
leg and foot began to swell, became cold, and showed violet-bluish 
discolorations. The pulsation of the dorsalis pedis artery was not felt 
and the foot was very painful. Deep sensation gradually disappeared. 
The Wassermann test was negative. The whole foot ultimately became 
gangrenous, the swelling extended 2^ to 3 inches above the anUe, where 
a line of demarcation could be seen. Amputation had finally to be 
performed below the Imee. The patient made a good recovery and left 
the hospital in good condition. The heart had always been normal and 
several blood cultures showed no growth, especially no hemolytic strep- 
tococcus were found. On microscopic examination the characteristic 
lesions of gangrene were present, with tlnombosis of the peroneal 
artery, venous tlirombosis, and necrosis of the sldn, fascia and muscle. 
His second case was a forceps delivery at full term in a primipara who 
was in good condition and in whom the Wassermann examination was 
negative. She was delivered vdth medium application of forceps, and a 
second degree laceration was repaired with chromic catut suture. Two 
days after confinement the patient had a temperature of 104.5° F., and 
a chill. Slight ulcei-s were found about the cervix, which were treated 
by iodin applications and douches. The urine showed a trace of albumin 
and hyaline casts. On the sixth day after confinement tlie sutures in the 
perineum were removed because the whole area was sloughing. Ten 
days after labor the patient had an irregular temperature, rising to 103° 
and 104° F., and, on the eleventh day, to 105° F. On the twelfth day 
after confinement the patient left the hospital against the advice of the 
physician, but returned seven days later in a critical condition. Both 
feet for about four inches above the ankle were discolored, nearly black, 
and the skin shrivelled. The feet were extremely tender when touched, 
cold, and in some places showed vesicles filled nith whitish fluid. The 
line of demarcation was well pronounced about four inches above the 
ankles. There was no pulsation in the femoral arteries. The patient 
died about one month after delivery from extreme exhaustion and 
debility. Several cultures made from the blood showed there was 
general septicemic infection. An autopsy could not be obtained. The 
writer has collected 76 cases, whose reports seem authentic, of which 
63 were cases of puerperal gangrene following labor with one personal 
observation, the author’s second case; and 4 cases after abortion with a 
personal observation, the author’s first case; 4 'cases occurred in the 
late course of pregnancy and 5 cases after gynecological operations, 
winch had been added for reasons of completeness. These cases are 
gangrene, due to the puerperal state and affecting the extremities. 
This condition may rise from puerperal tlrrombosis or embolism, which 
occurs in 1 in 500 births and 1 embolism in 9000 births. A consider- 
able loss of blood predisposes to this condition , and so does an abnormal 
constitution of the blood. Although the veins of the genital apparatus 
are often diseased during pregnancy, peripheral puerperal gangrene of 
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venous origin is very rare. Although phlegmasia alba dolens is not 
uncommon, it rarely, if ever, terminates in gangrene. The arterial 
origin of peripheral puerperal gangrene is far more common and is 
probably always due to infection. The rise of temperature commonly 
seen in t^ombosis after childbirth is undoubtedly due to infection. One 
can readily understand how such thrombosis can occur should the blood 
become infected through bacteria lodged at the placental site. The 
development of gangrene vill depend largely upon the question as to 
whether the collateral circulation after thrombosis can be maintained. 
When both veins and arteries are blocked the condition is that of arterio- 
venous puerperal gangrene. It may be difficult, if not impossible, to 
decide" that a given case is of this variety, because it is impossible to 
differentiate between primary and secondary thrombi. The most usual 
cause of this condition is puerperal pyemia resulting in septic endo- 
carditis, with involvement of tlie valves of the heart from wMch infected 
emboli are carried into the circulation. The mechanical conditions after 


cliildbirth are all favorable to the development of such complications. 
The sjTnptoms of incipient gangrene naturally vary vnth the origin and 
path of the infection. Pain is severe and never absent in e.\'tensive 
vascular obliteration, such as lead to peripheral gangrene. The ordinary 
symptoms of puerperal fever usually develop, but there are signs of 
tissue necrosis. Septic puerperal endocarditis, as a rule, is present. 
Sometimes the gangrenous sjonptoms will suggest the cause and seat 
of the obstruction in the circulation. When the attack begins suddenly 
the indications are that embolism in the arterial sj'stem has developed. 


but when gangrene makes itself known very gradually the obstruction 
is in the venous circulation. In a general way it may be said_ that the 
early appearance of gangrene in the first few days after cliildbirtli indi- 
cates its arterial origin. The manifestations usually seen in gangrene 
are severe pain, absence of arterial pulsation below the tlirombus or 
embolus, and sensibility is diminished while motility may be preserved. 
A livid discoloration and relatively diminished temperature in the 
affected area indicate incipient gangrene. In cases of venous origin 
it may be possible by examination through the vagina or rectum to 
palpate the inflamed veins in the broad ligament. Sometimes dry and 
moist gangrene are combined in the same case, depending upon the 
rapidity of the complete interruption of the blood current and the 
presence of external factors which favor mummification. The pain is 
usually better when gangrene has become established, but the patient s 
general health suffers. Death may occur before demarcation is estab- 
lished, with increased pulse and temperature. The prognosis dcpcncis 
upon the patient’s condition. If she is sufilciently strong o lear 
amputation hei* chance for recovery is greatly improved. It is not 
always practicable, because of the patient’s bad condition or le rapu 
progress of the gangrene, or because the seat of 
located liigli up in the aorta. From one-half to 
patients die. The mortality has been lessened about half b\ modem 
metliods of treatment. The treatment consists in purely conservatiic 
measures, such as elevating the affected limb, ^vnng stimulation to t c 
• heart, transfusion, and similar measures. The me of 

signal for surgical interference. Although the tlangcrous s\ n p ' ‘v 
apparently subside it is best to remove the gangrenous part as pminpt . 
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as possible. Prophylaxis consists in the best of hygienic, aseptic, and 
antiseptic management of deliveries, the improvement of the local 
cu’culatory conditions tlnnugh elevation and gentle massage, and the 
aseptic and antiseptic management of lesions of the skin. The majority 
of the cases suffered from peripheral gangrene of the lower extremities. 
After abortion, gangrene of the lower extremities must be compara- 
tively rare, as but 3 cases have been collected. Gangrene of the upper 
extremities in the puerperal period is also rare. 
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Bacteriological Study of the Endometrium. — Some of the most inter- 
esting and at the same time most useful studies that have been elabo- 
rated by an American gynecologist in recent years have been those of 
Curtis, whose past work along the line of leucorrhea and other endo- 
metrial disturbances are probably familiar to all. It is fitting therefore 
to call attention to the latest presentation of this worker, which consists 
of a combined bacteriological and histological study of the endometrium 
in health and in disease (/Surff., Gynec. and Obst., 1918, xxvi, 17S). The 
work is based on observations made upon a series of IIS cases. It was 
Curtis’s object to make a study of the endometrium, exclusive of the 
cervix, in all conditions usually encountered except those associated with 
pregnancy. All of the material used was secm’ed from uteri removed at 
operation. Scrapings from the endometrium are so liable to contami- 
nation that cultures from them are not included in this series. The 
technic that was employed in securing the material for this study con- 
sisted in cauterizing the stump of the cervix and the entire length of the 
peritoneal surface of the uterus and then bisecting the anterior wall. 
With sterile instruments the greater part of the endometrium is excised 
in its entire thicloiess down to the muscle layer, and is placed in 
sterile containers to be ground and cultured. The remainder serves 
for immediate examination and for microscopic study. The reason for 
undertaldng such a study as this is because Curtis believes that it is 
especially desirable to compare histological evidences of chronic inflam- 
mation of the endometrium with cultures from the same material. 
Though we are interested in the frequency with which the endometrium 
yields histological signs of endometritis, after all a problem of more vital 
clinical importance is whether bactei-ia live in those tissues which are 
altered. We wish to learn whether the presence of mononuclear cells 
in a given piece of tissue means a possible focal infection of the uterus, 
and we need to know whether such a uterine cavity can be handled with 
impunity at operation or must be considered a zone of danger from wliich 
infection may spread. In the classification of cases studied it has 
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seemed best to distinguish between nulliparous and parous patients. 
Among the latter pregnaney has introduced the possibility of fundus 
contamination and has also rendered the cervical canal relatively more 
patent for tlie ascent of germs into the uterus. Each of these two groups 
has again been divided into those in which the history has been normal 
and those with liistory or operative evidence of pelvic infection. Group 
1. The endometrium of nullipara \vithout history of infection. Of 
26 supposedly non-infected nulliparous cases, cultures and tissues were 
normal in 23. Streptococci were isolated from 1 case, while in 2 other 
cases, which had been curetted respectively eight and six daj-s before 
hysterectomy, mked growth appeared in the cultures and the histo- 
logical evidences of endometritis were present. Group 2. The endo- 
metrium of nullipara with history of gross evidence of pelvic infection. 
Of the 13 patients in this class 12 yielded no growth. Histologically 9 
of these were normal, 1 showed tuberculosis, 1 a slight cellular infiltra- 
tion and 1 was invaded by polynuclear and plasma cells. The endo- 
metrium of a case with recurrent infection of sixteen years' duration 
yielded gonococci in cultures and histological evidence of chronic 
endometritis. Group 3. The endometrium of parous women without 
history or gross evidence of pelvic infection: Of the 47 women in this 
class, in only 2 cases did the endometrium show growth. One of these 
patients, with intra-uterine manipulation preliminary to operation, 
yielded a moderate number of colonies in mixed cultm-e and was 


microscopically normal. The other, a victim of persistent uterine 
hemorrhage, showed anaerobic streptococcus infection and microscopic 
evidence of endometritis. Group 4. The endometrium of parous 
patients vdth history or gross evidence of pelvic infection. Of the 32 
patients belonging in- this class 9 showed a growth in the culture of 
the endometrium; 4 of these, regularly exposed to reinfection, yielded 
gonococci and showed histological subacute endometritis. Another 
without exposure for six months had inflammation of the endometrium 
and Fallopian tube with gonococci from both. Tavo cases of many 
years’ standing yielded respectively a diplococcus and a streptococcus. 
Ten endometria vdthout growth proved microscopically normal, 2 
contained round cells, 1 a postmenstrual poljmuclear increase, 7 had 
plasma and round cells and 3 revealed distinct liistolopcal endo- 
metritis. As a result of tliese extensive investigations, Curtis has come 
to the conclusion tliat, pyometra and recent exploration of tlie uterus 
excepted, the endometrium almost never shows bacteria e.xcept when 
there is infection of adjacent pelvic tissues. Chronic endometritis 
per se with bacteria present in smears or cultures is^ practically to be 
ruled out as a clinical entity. Several points of clinical importance 
come up in this work. In the first place we may consider infection of the 
endometrium consequent to curettage. In certain cases, normal scrap 
ings have been obtained from tlie uterus; then, several days therea er, 
in the endometrium secured by hysterectomy mixed cultures and cnao- 
metritis have been found. Irdection is perhaps not a customar.\ resu 
of curettage, but it appears not uncommon. This calls atteption to in ■ 
fact that preparation for instrumentation of the uterine cavity 
ordinarily include cleansing of the cersdcal canal, yet tins tissue r . 
accessible to all vaginal flora. Curtis behev^, therefore, that it is a 
precaution to gently introduce an iodin applicator as far into the tcr\i. 
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as it is patulous before attempting to pass instruments. In regard to 
the problem of intra-uterine therapy, it has been found that chronic 
infection of the corpus uteri spealis for almost certain involvement of 
other pelvic organs. Intra-uterine applications are therefore of little 
avail, for the most important focus of infection is well beyond their 
reach. Again, in the absence of bacteria it may be desired to rid the 
patient of a persistent discharge. Study of this question makes it 
appear that mucus secreted from the body of the uterus is in very small 
amount and limited mostly to the premenstrual period. In the cervix 
are glands, prolific in activity, especially adapted to mucous secretion. 
It is here, in the cervix, up to the level of the internal os, that we will 
do best to look for infection, and it is against discharge from the cervix 
that treatment can be efliciently directed. 
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Physiological Tension of the Eyeball. — In an extensive study of this 
subject ruiming tlnough three numbers of the Ann. d’Ooulistique, Maj'’, 
1917, p. 272; June, p. 334; July, p. 385) Magitot sums up as follows: 
The normal tension of the eyeball oscillates betAveen 15 and 25 mm. Hg. ; 
it may vary between these limits from day to day and even during the 
same day. It is apparently lower in the aged than in the young. 
The tension corresponds to variations of the general arterial pressure, 
though the globe possesses an autoregulating mechanism which serves 
to oppose increase of pressure. The factors capable of infiuencing 
the ocular tension are: (a) the general circulation, (6) the local cir- 
culation, (c) the structure of the walls of the globe itself. The latter 
is extensible in the adult to a certain degree, OAving to the numerous 
elastic fibers of the sclera. The variations of the tension witliin normal 
limits are due principally to the variations of the general arterial pres- 
sure, a relationship Avhich may be compared to that of the pulse and 
the temperature. But the intra-ocular tension responds to a far 
greater degree to variations in the local circulation than to those of 
the general. Among nervous influences the cervical sympathetic or 
its ganglia is alone capable of influeneing the tension of the globe, 
and not the trigeminal. Section of the cervical sympathetic or superior 
cervical ganglion produces slight hypertonia; excitation determines a 
hypotonia in all animals. The sympathetie centers capable of modify- 
ing the ocular tension are three in number: (a) the bulbomedullary 
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centers (primary centers) possess an action particularly dilating; (b) 
the cervical and cephalic centers (secondary centers) possess an action 
particularly constricting; the action of the ocular center (c), tertiary 
center, is variable. Of these centers the role of the ocular is the most 
important; it is the true regulating organ. The aqueous humor has 
no influence upon the ocular tension. Collyria have little influence. 
The slight effect which they exert depends upon their action upon the 
diameter of the uveal vessels. Finally, the tension of the globe is 
solely under the influence of the greater or less repletion of the ocular 
vessels. These vessels are themselves governed by the vasomotor 
nerves. But the capital importance which the sjonpathetic ocular 
center (tertiary center) plaj'S in the innervation cannot be too much 
insisted upon. 


Acute Infectious Retrobulbar Optic Neuritis.— Lenoir (Ann. d’Ocu- 
lisiique, July, 1917, p. 411) argues that this condition possesses a special 
symptomatology which differentiates it sharply from other diseases of 
the optic tract. The functional disturbances consist of rapid and 
frequently great diminution of the visual acuity, with deep periorbital 
pains, increased by pressure upon the globe and extreme e.xcursions 
of the same. The ophthalmoscopic appearances are ordinarily slight 
or absent, simply at times some infiltration of the optic disk. There is 
an absolute central scotoma, and more rarely, irregular contraction 
at the periphery. The affection develops rapidly in the course of a 
few weelcs, and generally heals without notable %dsual impairment in 
spite of the atrophic appearance of the disk. Alternating, relapsing 
and binocular cases occur, but in the latter the two eyes are always 
affected successively and the evolution of the lesions presents no 
symmetrical character. The disease is frequently complicated by more 
or less severe disturbances of the nervous sj^stem, which rnay simulate 
intracranial h 5 q)ertension, but of which the prognosis is fa\’orable. 
The cause cannot be attributed to sclerosis cn plaques nor to s^qilnlitic 
or rheumatic infection, but presents all the marks of an infectious 
lesion. Frequently consecutive to mild infections of the rhinopbaryxLX 
it seems in certain cases to be dependent upon lesions of the sinuses, 
particularly the sphenoidal. Whatever be the origin the inflammation 
of the sheath of the optic nerve causes compression of the nervous 
elements, of the macular bundle in particular and lesions of degenera- 
tion whose gravity is in direct ratio to the duration and intensity of the 
inflammatory process. 


Ocular Signs of Death, — ^Terson (Arc/i. trOp/ifa/., May-Jimc, 191/, 
p. 513) describes the early and late ocular signs of death. The reac- 
tion of the pupils was found to be variable. Tliey responded slowly to 
light, as also to atropin and physostigmin for several hours after death; 
electricity sometimes contracted the pupil five or six hours after death. 
Cauterization, scraping, sulphate of copper and subconjunc na sa me 
injections produced no redness in the still warm body two hours af cr 
supposed death. Instillations of ether may cause damage, )c repor ^ 
prefers dionin, which is followed by no reaction if applied two hou^ 
after death. These reactions may lead to important results m car y 
cases of apparent death when other signs are still wanting. 
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Sympathetic Uveitis. — ^M orax {Ann. d’Ociilistiqne, July, 1917, p. 
426) shows that sympathetic infection may have, as its point of depar- 
ture, traumatic lesions both of the anterior and posterior segments of 
the globe; the former are much the more common, Anatomopatho- 
logical studies of the sympathizing ej’^e present uniformity of choroidal 
lesions, characterized essentially by a nodular or diffuse thickening 
of the choroid from penetration of lymphocytes between the uveal 
layers. The vTiter holds that all microbiological researches (direct 
examination, cultures, inoculation) have given a negative result and 
that the idea of microbic infection must be abandoned in this disease. 
Anatomical researches have convinced him, as they have others, that 
the uveal inflammation shows identical lesions which constitute a 
characteristic picture. He believes that the introduction of a new 
technic or modification of those already known vdll hereafter disclose 
the active agent of this infection. 


Ocular Affections in Pest. — ^Youdine (JViestnih Oplital., t. xxvii, 
21) has examined 19 eyes of 15 individuals dead of pest; 16 were enu- 
cleated two or tlu'ee hours and 3 ten to tliirteen hours after death. 
The lesions discovered were localized principally in the posterior 
segment, in the chorioretina. The author believes that iridocyclitis, 
serous iritis and non-suppurative kerato-iritis result from the propa- 
gation of the inflammatory process of the uveal tract. The lesions 
observed are as follows: The veins and capillaries of the choroid are 
widely dilated, especially marked in the posterior portions of the choroid 
near the optic disk; in the neighborhood of the ciliary body the dilata- 
tion is less. In some of the eyes the dilated vessel was seen in the sec- 
tion to fill up almost the entire thiclmess of the choroid. The vessel 
walls are thinned, the endothelium swollen. In some cases the wall 
was necrotic, the degenerated tissue being sometimes swollen and 
sometimes granular. In one case which lasted thhty-four days there 
was hyalin degeneration of the walls of the small vessels. The layers 
of the choroid contiguous to the retina were fitted with an exudate 
consisting of a structureless mass, filaments of fibrin, globules of hyalin 
and pigmented gi’anulations; the same exudate also penetrated between 
the choroid and the retina. The latter membrane was thickened and 
its vessels gorged with blood; the vessel walls were distended with 
liquid, the perivascular spaces dilated. The nuclei of the endothelium 
were swollen at some points so as to project into the lumen of the 
vessel. The ganglion cells were slightly pigmented. The cells of 
the internal and external granular layers were swollen and showed a 
lack of chromatin. In the internal nuclear layer cystoid degeneration 
had taken place. In all the eyes examined the retina was more or less 
detached from the above-mentioned exudate between the choroid 
and retina. Bacteriological examination was negative in every case 
as regards the bacilli of bubonic plague. This negative result favors 
the opinion that the ocular lesions were due to toxins of the bacilli. 


Ocular Manifestations of Icterohemorrhagic Spirochetosis. — 
Weekees and Firket {Arch. d’Ophtal., September-October, 1917, p. 
647) show that this infection gives rise to frequent and diverse ocular 
manifestations; these arc icterus of the conjunctiva, simple hyperemia 
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of the anterior segment of the eyeball, congestion of the iris, iritis, 
optic neuritis, retrobulbar neuritis, ocular herpes and subconjunctival 
hemorrhages. IIjT)eremia of the anterior segment, congestion of the 
iris and iritis are all probably phenomena due to a variable degree to 
a localization in the highly vascular uveal tract of the spirochete cir- 
culating in the blood just as it becomes fixed in the hepatic and renal 
tissue. These alterations in the uvea are generally benign; they may 
even recover spontaneously and easily yield to appropriate treatment. 
Optic neuritis and retrobulbar neuritis, likevdse benign, are probably 
related to the presence of the spirochete in the cephalorachidian fluid 
and in the liquid which bathes the sheaths of the optic nerves. Ocular 
herpes is rare; it may give rise to lesions of the globe itself, particularly 
of the cornea, and thus cause permanent damage to the sight. Icterus 
of the conjunctiva and subconjunctival hemorrhage are of no special 
significance as regards the eye. 
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Intravenous Foreign Protein in the Treatment of Psoriasis.— 
Scully {Jour. Avi. Med. Assn., November 17, 1917) reports favorable 
results in psoriasis from the injection of a foreign protein, the protein 
employed being a t^qihoid vaccine containing 100,000,000 organisms 
to each cubic centimeter. From three to five injections were given 
at intervals of three or four days, and following the third injection a 
2 per cent, chrysarobin ointment was used on the body and a 5 per 
cent, ammoniated mercury ointment on the scalp and face. His con- 
clusions are as follows: Intravenous vaccines alone do not clear up the 
lesions of psoriasis, though they do lessen the induration and inflam- 
matory reaction. "Wlien used in conjunction with chrysarobin oint- 
ment the lesions clear up rapidly. Favorable results were obtained 
in chronic generalized cases resistant to other forms of treatment. 
Chrysarobin dermatitis is prevented by the vaccine, and when present 
yields promptly. (We must confe.ss to a very decided skepticism as 
to the real value of these injections; it is to be kept in mind that the 
eruption of psoriasis frequently diminishes or even disappears for a 
time without any treatment. — H. H.) 

Treatment of Frost-bite,— Camescasses (Lc Bull. Med., January 26, 
1918) higlilv recommends the following mixture in the treatment ot 
frost-bite: picric acid, 0.25; alcohol, glycerin, aa 10. Tins if 
over the affected parts twice a day, allowed to dry and should no 
wiped off. After the second application the itching, pain, rccin^s 
and swelling disappear. When ulcers are present, these arc rca 
with zinc oxide paste. 
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Results Obtained by Reiser’s Treatment of Leprosy in Nigeria. — 
CoGHiLL {Ann. Trop. Med. and Parasit., August 23, 1917) used the 
mixture recommended by Heiser, viz,, 60 c.c. chaulmoogra oil, 60 c.c.. 
camphorated oil and 4 grains of resorcin. Of this mixture, which 
was sterilized by boiling, 2 c.c. were injected into the buttocks as an 
initial dose and the dose was increased 1 c.c. per week until 8 c.c. 
were being given at intervals of a week. As this dose, however, pro- 
duced some discomfort it was reduced to 6 c.c. twice a week, which 
was well tolerated. Every case responded to the treatment. The 
most obvious effect was the healing of ulcers, many of wliich were 
extensive and had lasted for many years. Softening and absorption 
of the nodules, fading of macules and return of sensation were also 
noted, not only by the author but by the patients themselves. As 
tliis treatment was begun only in 1916, he believes it too early to 
decide whether it is actually curative, . 


Treatment of Scabies by Sulphur Fumigation. — Bruce {British Jour. 
Dermat, April-June, 1917) finds fumigation with sulphur a rapid and 
certain method of treating this most annoying affection, which is 
extremely prevalent at this time in the armies of tfie Allies. The 
treatment is carried out in the following manner; The patient is 
first given a thorough bath Avith soap and hot water, the skin being 
well scrubbed to open the burrows. He is then placed in a cabinet, 
somewhat like a Turkish bath cabinet, seated upon a chair, with the 
head protruding through an opening in the top, and a warm, Avet towel 
around the neck to prevent the escape of the vapor. A sulphur candle 
is then placed in the cabinet and lighted. After forty to fifty minutes 
the patient is quickly removed from the cabinet, and he puts on warm, 
clean clothing. The infected clothing and bedclothing may also be 
disinfected at the same time. It is important that the cabinet shall 
be warm and contain water vapor. In the majority of mild cases a 
single treatment is sufficient, the author haAong had but 2 per cent, 
of returns among 200 cases thus treated, and these he believed to be 
due to reinfection Avith insufficiently disinfected clothing. In the 
discussion which followed the reading of the paper, hoAvever, Major 
MacCormac called attention to the fact that the method AA^as an old 
one AAdiich Hebra had tried and given up. MacCormac had found 
notliing superior to the old treatment, with sulphur ointment applied 
for three days after a preliminary hot bath. 

Urticaria with Malaria. — Garin and Pasquier {Lyon mdd., Novem- 
ber, 1917) call attention to the great. frequency Avith wliich urticaria 
occurs in connection Avith malaria. More than 30 per cent, of 135 
patients under their care in the hospital for malaria at Modane suffered 
from recurring attacks of urticaria, and in almost every case the appear- 
ance of the urticaria Avas preceded by diarrhea. Jaundice of malarial 
origin was also frequently accompanied by urticaria, the association 
of these symptoms indicating a severe malarial infection. 


Acanthosis Nigricans following Decapsulation of the Kidneys. — 
Wise {Jotir. Cutan. Pis., January, 1918) reports a case of this rare 
malady folloA\dng decapsulation of the kidneys done for mercurial 
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poisoning. Tlie patient was a young woman who a year before had 
taken, wnth suicidal intent, a solution supposed to contain 7.5 grains 
of mercuric chloride. She was promptly treated and apparently made 
a complete recovery, but on the ad^-ice of friends, she daj-s later sub- 
mitted to decapsulation of the kidneys at the hands of another medical 
ad\asor. About nine months later she developed a severe dermatitis 
vdth intractable pruritus, which was followed by more or less general 
pigmentation of the skin, Avith masses of brown to black closely aggre- 
gated Avarty excrescences in the groins and axillie; lichenification of the 
greater portion of the skin and moderate hj^ierkeratosis of the palms 
and soles were also, present. The author believes the cutaneous disease 
to have been induced by some disturbance or impairment of function 
in the abdominal caA'ity brought about by the operation upon the 
kidneys. 


Late Urticaria Pigmentosa. — Hartzell {Jour. Cutan. Dis., Novem- 
ber, 1917) reports two cases of urticaria pigmentosa beginning the one 
at twenty-three years of age, the other at nineteen, and calls attention 
to the increasing number of cases of this affection reported as begin- 
ning at or after puberty. Although the affection still remains practi- 
cally a disease of infancy and early childhood it is probably raucli 
less infrequent in adults than has hitherto been supposed. Graham 
Little in a series of 142 cases collected from the literature and his own 
observations found no less than 14 per cent, beginning at or after 
puberty. While these late or delayed cases correspond in tlieir s;s'mp- 
toms in the main AA'ith the early ones, they also, in a considerable 
number of cases, have exhibited more or less mrrked departures from 
the tjqiical cases. The adult cases have rarely sliovni lesions of the 
xanthelasmoid type. Attention is likBAAnse called to the often insig- 
nificant role played by urticaria in the sjTnptomatology and^ the con- 
sequent inappropriateness of the name by which the affection is knoAvn. 


Focal Infection in the Etiology of Skin Disease.— Ciiip.aian {Jour, of 
Culan. Dis., October, 1917), in a paper read at the Forty-first Annual 
Meeting of the American Dermatological Association, arranges the 
dermatoses possibly due to focal infection in six groups: (I) Those 
related in some Avay with joint affections, such as erythema nodosum, 
erythema multiforme, gouty eczema, psoriasis; (2) those which appar- 
ently were more or less neuropatliic in character, such as lichen planus, 
lichen simplex Widal), herpes simplex, herpes zoster, neurotic eczema, 
alopecia areata, dermatitis herpetiformis, scleroderma, Autiligo, (•If 
those related to tuberculosis as erythema induratum, lupus crythem.a- 
tosus, lupus Amlgaris, lichen scrofulosorum, A'arious tuberculides, (41 
those arising from a focus in the sldn itself, as impetigo contagiosa, 
infectious eczematoid dermatitis, A'arious strcptococcic-infccpons, (>y 
those liaA'ing some relation to anaphylaxis, as eczema, urtic.iria, cr\ 
thema multiforme, angioneurotic edema; _(G) miscellaneous affections, 
such as rosacea, granuloma annulare, chilblai^, RaAiiauc s ( i?cas . 
In a studv of 50 consecutive cases of diseases belonging to three group^ 
a very large proportion (49) shoAved infection of the teeth cither .alone 
or in connection AA'itli infection of the tonsils. 
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An Investigation of the Cultural Reactions of Certain Anaerobes 
Found in Wounds. — The confusion in our knowledge of the anaerobic 
bacteria is reflected in the literature, the expanding nomenelature and 
the di^^ded opinions on the importance of the various strains isolated 
from Avounds, The investigation of Henry {Jour. PafJi. and Bad., 
1917, XX, 344) has resulted in a definite clarification of the subject and 
aatII undoubtedly serve as a stimulus to further work along the same 
general lines. The fundamental importance of pure cultures in such 
a study and some practical methods for isolation of the more important 
anaerobes found in wounds are AA’^ell brought out. The method of isola- 
tion makes use of the author’s modified M’Leod plate, attention being 
given to the special media and the careful technic found necessar^'^, 
colony differentiation being practical after a little experience. Detailed 
descriptions of the more important anaerobes are given and methods 
of identification are clearly presented. The first and most frequently 
encountered is that of the B. welchii laiOAAm under various names, viz., 
B. aerogenes capsulatus, B. perifringens (frequently used in the French 
and English literature), B. phlegmonis emphysematosce of Fraenkel 
and a number of others. A subgroup, the B. amylobacter of Gruber 
and Bredmann, characterized by stormy fermentation of milk, in 
common Avith the B. Avelchii, and difl’ering by its motility and the devel- 
opment of spores in milk, has not been found by the author in war 
Avounds. The second group in point of frequency is the B. sporogenes 
(Metchnikoff). The name replaces B. edematous maligni of Koch 
so long in use for this active proteolytic group of anaerobes and since 
the term malignant edema may indicate a clinical but certainly not a 
bacteriological entity, it is very much better to use the simpler name. 
In this group should also be included the B. pu trificus (Bienstock) and 
the B. cadaveris sporogenes of Klein. The vibrio septique of Pasteur, 
so often included in the group by earlier AA'riters, is not placed here by 
the author, but rather in the saccharolytic group. The name B. tertius 
is that chosen by the author for the oval end spore-bearing saccharo- 
lytic bacillus which has been found as the third most frequent anaerobe 
of Avounds. The other names used by various AA^iters for this organism 
are Bacillus ix von Hibler, Rodella iii and Bacillus Y of Fleming. The 
author also includes in his study a number of anaerobes isolated and 
described by Weinberg and Seguin, viz., B. fallax, B. aerofetidus, B. 
edematiens and B. histolyticus. The fermentation reactions on a large 
number of carbohydrates is important and the author confirms the 
results of Simonds in the subdividing of B. Avelchii. In his discussion 
of the changes produced by anaerobes in the tissues the author points 
out the A^arious conditions brought about in the wounds in modern 
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warfare, unavoidable, the soiling of the wound by earth or by clothing 
iMected with fecal organism, the use of the short-range bullet and 
shrapnel shell, with the resulting extensive tissue damage. The 
anaerobes develop in damaged tissue just as they do in artificial cul- 
tures. The carbohydrate fermenters or saccharolytic group are the 
first to develop. The damaged muscle because of its carbohj'^drate con- 
tent (about 1 per cent.) forms a favorable nidus for this growth. The 
glycogen of the Imng muscle is converted after death into dextrose 
and a small fraction of isomaltose, both of which are rfgorously fer- 
mented by B. welchii. The author considers that the low sugar con- 
tent in skin and subcutaneous tissue does not favor this development 
in wounds limited to these regions. The production of acid and gas 
results from this fermentation. The gas may appear clinically in four 
to six hours after the receipt of the wound and helps to embarrass the 
circulation. The organic acids bring about as one of the reactive 
changes an absorption of water by the protoplasmic colloids, and this 
combines vdth the exudate in the areolar spaces to form the edema so 
often seen in aerobic infections. This edema may spread far beyond 
the confines of the bacterial invasion. A second reactive change to the 
acid results in the appearance of autolytic enzymes both saccharolytic 
and proteolytic. The result of these various factors is a devitalization 
of the tissues. This early saccharolj'tic phase is followed in tlie wound, 
as in the test tube, by the proteolytic phase when the more slowly 
growing proteolytic group becomes established. The penetrating 
fetid odor so striking clinically in anaerobically infected w’ounds as 
well as the blackening of the tissue are both indications of the active 
presence of this second group. A third phase of toxemia and the last 
stage of anaerobic growth, the successful invasion of the blood, are 
rather briefly discussed. This article merits the careful attention of 
everyone interested in the bacteriology of wmr -wounds. The illustra- 
tions are especially noteworthy. 

Loss of Po-wer to Produce ‘Sarcomatous Transformation in the 
Stroma of Carcinoma. — {Jour. Cancer BcscarcJi, 1917, ii, 471) 
premises that certain changes -which have been found in the stroma 
of carcinomata are sarcomatous. Tliis is not a constant possession of 
tlie carcinoma cell, for the Flexner-Jobling tumor lost this power 
between the fifth and eleventh generations. Similar findings have been 
reported in four other tumors. The neoplasm described by the author 
w^as found in the left inguinal mamma of a female mouse of unknown 
age on March 17, 1914. The sarcomatous transformation of its stroma 
w^as lost after the fourth generation, and tliis power has not been 
regained up to the tw-enty-first generation. It recurred in one mouse 
in each of -tlie first, second and foiu-th generations and in two miee of 
the third. The percentage of successful inoculations varied from zero 
to one hundred, and the growth -ivas fairly rapid and usually continuous. 
The tumor type -was an adenocarcinoma; alveolar areas -vs-cre often 
encountered and keratinization -was frequent. Tiie stroma vas no 
especially cellular. In the sarcomatous areas the charactcnstic halos 
of lightly stained cells encircling the cancer cells were seen. 1 he aiitlior 
raises the interesting question "wliethcr mouse tumors containing 
keratin may not, perhaps, induce sarcomatous development in tlicir 
stroma more often than other types of carcinoma. 
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Complement-fixation in Experimental Trypanosomiasis. — ^It lias been 
shown by a number of authors that the serum of animals infected with 
tr;jTpanosomes will give specific complement-binding with antigens 
prepared from the homologous trypanosomes or with certain organs 
of infected animals. Woods and Morris {Jour. Infect Dis., 1918, 
xxii, 43) studied complement-fixation with T. equiperdum with a view 
of determining the time of occurrence, the relation of the symptoms, 
its specificity and its relation to the Wassermann reaction, and to the 
effect of salvarsan. The antigen was prepared from the spleen tissue 
of infected rats. All of such antigens were not satisfactory because 
of the anticomplementary reactions. It was found that this antigen 
was as satisfactory as that prepared from the emulsion of the micro- 
organisms. Seven healthy dogs giving negative reactions with these 
antigens were infected with trypanosomes. The fibcation reaction 
appeared in about eight days. The trypanosomes appeared in the blood 
before the reaction became positive. In only one animal did a positive 
fixation test precede the appearance of the trypanosomes. The fixation 
appeared to be specific. As the trypanosomes multiplied in the blood 
stream the sera of the dogs became anticomplementary. A variable 
and inconstant fixation of complement with the Wassermann antigen 
was also obtained. It was difficult to follow the effects of arsenobenzol 
treatment upon the fixation test because of the anticomplementary 
reaction. In one dog, however, treatment* not only removed the try- 
panosome infection but also dissipated the anticomplementary and 
complement-fixation properties of the serum. The authors were able 
to demonstrate that by the addition of disintegrated trypanosomes 
to normal dog serum a moderate anticomplementary serum was pro- 
duced. 


Experimental Tr 5 'panosomiasis : T. Equiperdum Infection in the 
Dog. — Krumbhaar (Jour. Infect. Dis., 1918, xxii, 34) in sedldng for 
an agent to induce a slow destruction of the blood made use of the 
trypanosome which causes dourine in horses. This parasite he found 
was transmissible to dogs, inducing in them a fatal infection which, 
aside from his studies on blood destruction and regeneration, was of 
great interest. When once infected the blood of the dog readily trans- 
mitted the disease to new animals when given intravenously. There 
was an incubation period from three to eight days. With the appear- 
ance of the trypanosomes in the blood the animal showed weakness, 
loss of weight and progressive anemia. An irregularly disposed edema 
was not uncommon. Occasionally, also, eye lesions, such as keratitis, 
iritis and hemorrhages, were observed in the severe cases. Only twice 
were the manifestations suggestive of cerebral "damage. With the 
appearance of the trypanosomes, signs of anemia manifest themselves 
both in the reduction of the hemoglobin and red cell count. The 
former may fall to 40 or lower while the latter is reduced to less than 
3,000,000. A primary leukocytosis is followed by a leukopenia. Sple- 
nectomy was of no value in withstanding the infection. The author 
found that arsenobenzol was valuable in removing the infection and 
in bringing rapid improvement in the condition of the animal. They 
have found, however, that to ensure a permanent cure it is necessary 
to give three injections on successive days and to follow this with three 
or more injeetions at three-day intervals. 
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The Etiology of Epidemic Poliomyelitis.— E. C. Rosenoiv, E. B. 
To-^e, and 6. W. Wheeler (Jour. Am. Med. Assn., October 21, 1916, 
Ixvii, No. 17) felt that a reinvestigation of the bacteriology of poliomye- 
litis by newer metliods was desirable since Rosenow has shouTi by tlie 
use of special methods that the specific localizing power of bacteria is an 
important factor in the etiology of various diseases including those of the 
nervous system, and since Flexner and Noguchi found that tiie cultural 
conditions of the organisms with which they produced poliomyelitis in 
monkeys are "those that apply more particularly to the bacteria.” 
A peculiar polymorphous streptococcus has been isolated often in large 
numbers from the Aroat, the tonsils, and from abscesses in tlie tonsils 
in a large number of cases of epidemic poliomyelitis. It has been 
obtained from the blood before and after death, from the brain and cord, 
and also from the intervertebral ganglia and Ijunph nodes in cases of 
this disease. The organism isolated produces on aerobic blood plates 
fine, drj;, non-adherent, slightly green colonies, showing in forty-eight 
hours a narrow, hazy zone of hemolysis. On tliis medium and ascites- 
dex’trose agar, the organisms are quite uniform in size hut in ascites- 
dextrose broth, the organisms show polymorphous forms and in ascites- 
plain broth they are only about two-thirds the size. Old cultures show 
clumps of very small coccus forms. In a very few instances the early 
smears showed the tiny globoid bodies described by Fle.xner and Noguclii 
as present from cultures from tissues in poliomyelitis, but they also 
showed a number of medium-sized diplococci in chairs which tend to 
grow smaller, so that at the end of twelve or fourteen days nothing bvit 
the tiny globoid bodies could be found. Transplants from thase to 
another medium showed a marked tendency of the microorganisms to 
change their form according to tlie medium on whicli they were planted. 
Cultures of Berkefeld N. filtrate of emulsions of brain and cord of rabbit-s 
dead from paralysis following intravenous injection with suspensions of 
brotli cultures of the large forms have grown into the characteristic 
polymorphous forms. In the liquid medium, during the early dajs of 
growth, chains are found which contain single members of a!! sizes and 
shapes. Paralysis witli lesions in the central nervous system has licen 
produced in guinea-pigs, rabbits, dogs, cats and monkeys iiy intrar cnous 
or intracerebral injection with this peculiar streptococcus ip_ds 
form from practically all of 52 cases of acute poliomyelitis. Ino 
incubation period in tlicse animals was nsiially from tbrcc to iu e -s- 
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The early paralysis were usually accompanied by evidence of pain in the 
affected extremity and the affected animals were apt to die within 
twenty-four hours of the onset. At necropsy the paralyzed animals 
showed hemorrhage and lesions in the brain and spinal cord, but note- 
worthy absence of these in other organs. In animals in which paralysis 
occurred early and which died soon after large injections, the large 
forms have only thus far been found, while in those which died after a long 
period of incubation, both large and small forms have been demon- 
strated. The same organism has been isolated from the brain and cord 
of paralyzed monkeys injected intracerebrally with fresh human virus of 
poliomyelitis. The authors state in conclusion ‘'that the exact relation 
of our results to the facts already established as to the etiology of polio- 
myelitis cannot be definitely stated. It appears to us that the small 
filterable organism which has been generally accepted as the cause of 
poliomyelitis may be the form which this streptococcus tends to take 
under anaerobic conditions in the central nervous system and in suitable 
culture mediums, while the larger and more typically streptococcic 
forms which investigators have considered coiHaminations may be the 
identical organism grown larger under suitable conditions.” 


The Use of Insecticides against Lice. — Bacot {Brit. Med. Jour., 
September 30, 1916, No. 2909) made an attempt, in performing these 
e.xperiments, to arrange the conditions on as nearly natural a basis as 
was possible. In order to test the relative effects of contact and diffusion 
of several insecticides, an apparatus was designed consisting of wire 
gauze frames which could each be covered by a small gauze bag; each 
constituted a series of five small cages so arranged that they could be 
tied against the sldn. In the central chamber was placed a 1-inch 
square of thick lint saturated with the substance to be tested, and lice 
were placed in all five of the chambers. Several gauze bags containing 
no insecticides were included as controls, which were placed between 
the others to ensure no interference of the substances tested with each 
other’s action. These tests were usually of eight to twelve hours’ 
duration. The substances tested were naphthalene, sulphur, cresylic 
acid, iodoform, vermigelli, a prepared insecticide, combinations of this 
with phenol and cresylic acid, a mixture of vaseline, naphthalene, 
kerosene and benzole and cytisine, an alkaloid having physiological 
properties similar to those of nicotin. The net results of these tests 
show that the diffusive effects of all the substances except possibly 
naphthalene is so slight as to reduce them all to contact remedies. 
Therefore, it is necessary to saturate or thoroughly dust underclothing 
with them to obtain any effect. If naphthalene is used in some form 
in which the garments can be impregnated with it, it is a very good 
insecticide and the chief objection which can be offered to it is the fact 
that it evaporates very rapidly. Tests were also made to investigate 
the effectiveness of remedies in preventing breeding when used to 
impregnate clothing. Flannel was saturated with the various remedies 
listed above, and the lice placed in contact with it for several hours in 
order that eggs might be laid and developed. In these tests an emulsion 
of soft soap and crude liquid carbolic acid was also used. This last was 
found to be the best remedy for impregnating clothing to prevent the 
spread of lice. Flannel was treated with the various remedies and, after 
two days, insects were placed in contact with it and the results noted. 
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In these te^ also the emulsion of soft soap and carbolic was found to be 
the most effective, the practical effect of impregnation with it lasting 
about SIX or seven days and the smell have a slight effect for several 
days longer. Therefore a very practical insecticide for preventing 
the spread of hce among troops is an emulsion of 45 to 50 per cent, soft 
soap combined by heating with 50 to 55 per cent, crude carbolic. A 
5 per cent, solution of the emulsion in warm water should be used to 
impregnate the garments, which should then be wung and tlioroughly 
dried before wearing. 


Spontaneous Amebic Dysentery in Monkeys. — ^Eichorn and Gav- 
LAGHER (Jour. Inf. Diseases, September, 1916, xis. No. 3) describe a 
spontaneous outbreak of a disease in monkeys in which the lesions and 
protozoal organisms corresponded closely to those found in amebic 
dysentery in man. There is no record of any similar case, and there may 
be a possibility of transmission of the amebas to human beings and of 
animals being carriers of the parasites without showing any clinical 
evidence. In tliis outbreak S animals out of a total of 15 exposed 
succumbed, and of 9 developing symptoms only 1 recovered. These 
animals were spider monkeys, received at the National Zoological Park 
at different times from Central America, One of the monkeys was ill 
when it arrived, showing symptoms similar to those later manifested 
by the others. This animal died a month after arrival and in tliree 
montlis 8 of the other animals died of dysentery. The ameboid 
forms were especially numerous in liver abscesses but were also found in 
intestinal matter. They possessed motility for from twenty-four to 
thirty-six hours after the death of the animal in the liver specimens and 
then showed a tendency to assume a circular form, became more granular 
and smaller in size and appeared to be encysting. An attempt was made 
to transmit tlie disease to cats since it is generally understood that they 
are susceptible to Ameba histolytica but it ivas not successful, the cats 
remaining perfectly well. These experiments suggest that the parasite 
found is of a different species from that in man and is specific for the 
spider monkey. The cecum and colon were invariably tlie seat of patho- 
genic changes, the rectum being involved to a greater or less degree, and 
abscess of the liver was associated with t]3e2 cases_ showing the most 
extensive intestinal lesions. A study of the histological changes in die 
intestine showed ulceration of the mucosa but the other layers of the 
intestines were not greatly affected except in areas of deep ulceration. 
Microorganisms other than amebas were for the_ most part absent, as 
were the ty^ies of leukocytes usually present in microbic infections, and 
there was no pronounced congestion. In tlie liver tissue there were 
many necrotic foci varjdng in size and surrounded by amebas, and there 
was some congestion. 
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SENSITIZED VACCINES IN THE PROPHYLAXIS AND TREAT- 
MENT OF INFECTIONS. 

By Russell L. Cecil, M.D., Majoe, U. S. M, R. C., 

NEW YORK CITY. 

(From the Second Medical Service of Bellevue Hospital and the Medical Department 
of Cornell University, New York.) 

A SENSITIZED vaccine is a suspension of bacteria which has been 
previously treated with an homologous serum. The administration 
of sensitized vaccine has sometimes been referred to as serovaccina- 
tion or combined active-passive immunization.” Both of these 
terms are misleading: the former because the serum is removed by 
washing the bacteria before they are injected, the latter for the 
reason that the immunity produced is probably entirely active. 
Whatever antibody is present in the vaccine is firmly attached to the 
bacteria, and whatever value sensitization of a vaccine possesses 
probably inlieres from the direct influence of the antibody on the 
bacteria to which it is attached. 

Vaccination with a mixture of serum and vaccine has, of course, 
been tried by a number of investigators. Shiga' used such a mixture 
for immunizing against plague and dysentery, Calmette and 
Guerin^ produced a considerable degree of protection against the 
bovine tubercle bacillus in cattle that had been inoculated with a 
mixture of bovine tubercle bacilli and immune (?) serum. 
Leclainche® has used this method for vaccinating against erysipelas. 

* Deutsch. mcd. Wchnschr., 1901, xxvii, 741. 

2 Compt. rend. Acad, sc., 1910, cli, 32. 

’ Revue veterinaire, 1900, xxv. 
von. 155, NO. 6. — ^junb, 1918 
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Sensitized vaccines in the true sense of the word were first 
employed in 1902 by Besredka.^ He experimented with sensitized 
plague and t^hoid bacilli which had been lolled by heat, and found 
that the sensitized bacilli, both subcutaneously and intraperitoneally, 
were considerably less toxic than the non-sensitized bacilli; further- 
more, that injections of sensitized bacilli were followed by an almost 
immediate increase in immunity, in contrast to the non-sensitized 
bacteria which excited first a so-called “negative phase.” 

In 1911 Metchnikoff and Besredka® succeeded in reproducing 
typhoid fever in chimpanzees by feeding them the excreta from a 
case of human typhoid fever. These investigators then experimented 
with various methods of vaccinating apes against tjTjhoid. They 
found that killed typhoid bacilli, sensitized or non-sensitized, did 
not confer a sure and certain protection against tj^phoid fever in the 
chimpanzee. Living bacilli, however, if sensitized, produced a high 
immunity. The next experiment was to test the living sensitized 
bacilli on human beings. IMien one or turn one-hundredths of a 
gelatin culture of living sensitized typhoid bacilli were injected sub- 
cutaneously a small area of erjPhema, slightly tender, developed 
at the site of the inoculation, but the temperature remained normal 
and the patient showed no untoward symptoms. In a later study 
the same experimenters showed that the hlood and urine remained 
sterile even after large doses of living sensitized typhoid bacilli had 
been injected subcutaneously. 

Besredka® has more recently reported his results with the use of 
living sensitized typhoid vaccine in human beings. On tlie island of 
Braqueville about one-half of the 930 inhabitants were vaccinated 
while the other half served as controls. During the year following 
four controls developed tjphoid fever, while of those vaccinated 
all escaped infection. 

In England, Broughton-Alcock'^ has used living sensitized typhoid 
vaccine in 750 cases for prophylactic purposes. His experience was 
similar to that of Besredka. A slight local reaction was obtamcd, 
but the temperature was rarely increased and other constitutional 
sjunptoms w'ere entirely absent. 

Sawyer® has recently reported tlie results of antityphoid vaccina- 
tion in the State of California, and gives comparative fipires for 
sensitized and non-sensitized vaccine. In the first place he found 
that there was little difl'erence betiveen the vaccines in regard to Bie 
severity of the reactions produced. Out of 2906 cases vaccinatec 
with the sensitized vaccine 4.3 per cent, later developed t>plioic , 
whereas in 4967 cases vaccinated with non-sensitized vaccine tnere 
was 6.9 per cent, of failures. Hence tlie percentage of failures 
indicates a slight advantage for the sensitized vaccine, tliougli as tlie 

< Ann. do ITnst. P.'istcur, 1902, 9IS. 

‘Ibid., 1911, XXV, 193, 807; 1913, .xxvii, 597. 

’Lancet, 1912, clx-xxiii, 504; 1913, clxxxiv, llo5. 

• Jour. Am. Med. Assn., 1915, Ixv, 1413. 


« Ibid., 1913, x.xrii, 007. 
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authors point out, the two sets of statistics are not exactly com- 
parable. 

Gay and Claypole® have published an interesting experimental 
study on the various methods of prophylactic vaccination against 
typhoid infection in rabbits: (1) they found that unsensitized 
bacteria killed and precipitated by alcohol do not protect so well as 
sensitized typhoid bacilli treated in the same manner; (2) they 
showed that the alcohol-killed sensitized cultures protect almost as 
well as living sensitized cultures and tliat the sediment of alcohol- 
Idlled sensitized cultures gives a better protection than living 
sensitized cultures. Moreover, tliey found that the sensitized 
cultures produced little or no reaction in human beings. Thej'' 
recommend the dried ground sensitized sediment for vaccination 
against typhoid fever in human beings and give the three injections 
at two-day intervals in doses equivalent to 750,000,000 typhoid 
bacilli. 

More recently the sensitized vaccine of Besredka has been exten- 
sively tried as a therapeutic measure in typhoid fever. Ardin, 
Delteil, Negre and.Raynoud,^'* for example, employed it in 48 cases 
and had only one death (2.08 percent.). Garbat” has reported his 
experience with sensitized typhoid vaccine in the treatment of 17 
cases of typhoid fever. He concludes that in vaccinated patients 
the disease runs a milder course and complications are less frequent. 

Ichikawa^^ reports a series of 82 cases of tjqihoid fever treated with 
living sensitized vaccine administered intravenously. There were 
9 deaths (a mortality of 11 per cent.). The author claims that the 
usual mortality for tliis disease in the hospital where he worked was 
about 30 per cent. He also tried the vaccine subcutaneously on 23 
cases, with indifferent results. 

Gay and Chickering^® treated 53 cases of typhoid fever Avith 
intravenous injections of a sensitized killed typhoid A'^accine sediment 
prepared by the method of Gay and Claypole already described. 
The intravenous injection of the vaccine nearly alAA^ays produced a 
chill, rise and fall of temperature and leukopenia followed by hyper- 
leukocytosis. The injection of the vaccine Avas followed in a number 
of cases by the disappearance or diminution of bacteriemia and usu- 
ally by an increase in the Widal. The mortality in this series Avas 
9 per cent., or just about that of the best hospitals. In 66 per cent, 
of the cases a distinct benefit was obtained, as showed by loAA^er 
temperature, disappearance or amelioration of subjective symptoms 
and an apparently accelerated recovery. 

Although vaccination witli sensitized virus has been mostly 
studied with the typhoid bacillus its use has not been confined to 
this organism. In both France and England sensitized gonococcus 

® Arch. Int. Med., 1914, xiv, 671; Jour. Am. Med. Assn., 1913, lx, 1950. 

'“Ann. de ITnst. Pasteur, 1913, xxvii, 644. 

" Jour. Am. Med. Assn., 1915, Ixiv, 489. 

Ztschr. f. Immunitatsf., 1914, xxiii, 32. 

“Areh. Int. Med., 1916, x^^i, 303. 
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vaccine has been extensively employed as a therapeutic measure 
with apparently gratifying results. Dopter and Pauroni^ found that 
gonorrheal arthritis and orchitis responded quickly to sensitized 
gonococcus vaccine. According to Broughton-Alcock, sensitized 
gonococcus vaccine was of no value in acute urethritis, but in ar- 
thritis, orchitis and epididymitis its effects were brilliant. Nicolle 
and BlaizoP® have also obtained good results in gonorrheal infections 
with sensitized gonococcus vaccine. 

Sensitized streptococcus vaccine was first employed by Levy and 
Hamm.^® They treated 8 cases of puerperal fever with the autog- 
enous bacteria, killed with carbolic acid and sensitized with a 
polyvalent streptococcus-immune serum. Six of tlie S cases 
recovered. Marxer found that sensitized streptococci killed with 
galactose were more efficient for protecting rabbits against strepto- 
coccus than were the killed unsensitized organisms. Broughton- 
Alcock has tried sensitized li\dng streptococci as a therapeutic agent 
in impetigo, suppurative Bunphadenitis, pyorrheas and sinusitis 
and claims to have obtained remarkable results. He sensitized the 
bacteria with a polyvalent antistreptococeus serum. 

In 1910 Levy and Aorkfi^ found that sensitized pneumococcus 
vaccine gave rabbits a higher degree of protection against the 
pneumococcus than ordinarj’’ vaccine and that its administration was 
not followed by a negative phase. According to tlieir experiments 
the sensitized vaccine (killed by 0.5 per cent, carbolic) was less toxic 
than the non-sensitized, an observation in accord with that made by 
other observers in the case of various bacteria. As to its curative 
effect, it was absolutely useless if injected later than a few minutes 
after the administration of ten times the lethal dose. IVlien the two 
were injected simultaneously some of the animals were saved. 

Swift and Ivinsella'® have found, tliat the serum of rabbits which 
have been injected with sensitized Streptococcus viridans, either 
dead or living, does not contain agglutinins, complement-fixation 
antibodies or protective antibodies. Similar results were obtained 
witli sensitized vaccines of pneumococci, but sensitized living 
pneumococci showed a rapid production of antibodies. 

Swift and ICinsella'® have lately studied active immunization witli 
sensitized pneumococci. In mice there was practically no difference 
in the degree of active immunity conferred by plain and sensitized 
vaccine. In guinea-pigs tlie sensitized vaccine was less efficacious 
than the plain. In rats tliere was also a higher degree of immunity 
in the plain vaccine series, but the immunity produced by the sensi- 
tized vaccine persisted longer. , . , i 

These authors also show that animals may possess a high degree 

“ Bull, et mC-m. Soc. rnOd. des hop. do Paris, 1013, x-xxW. 3SG. 

“L.n .Seinaino M6d., 1913, xxsiii, 497, 59o. 

Muiiohon. mod. Wchnschr., 1909, hd. 172S. 

1' 21.^=0110. f. Immunitatijf. u. e.tpcr. Tiicrapic, 1910, rii, 43o. 

Proc. Soc. Expor. Biol, and Med., 191f)-10. xiii, 103. 

>’ Ibid., 1910-17, riv, 120. 
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of active immunity and still show practically no antibodies in their 
serum, and they suggest that the immunity may be due in part to 
a tissue immunity. 

Broughton-AIcock resorted to sensitized Staphylococcus aureus 
vaccine in a series of cases that had not responded well to unsensi- 
tized vaccine and obtained excellent results. He had the courage to 
employ a living vaccine, and in the earlier part of his work produced 
a number of abscesses at the site of inoculation. 

Von Behring^® has recently introduced a method of active immuni- 
zation against diphtheria whieh consists in vaccinating human 
beings with a diphtheria toxin that has been neutralized with 
antitoxin. 

A so-called “sensitized” tuberculin was first introduced by Fritz 
Meyer^i in the form of a sensitized bacillary emulsion. Meyer found 
that (1) tuberculous animals could stand five times as much sensi- 
tized tuberculin as unsensitized ; (2) that healthy animals could 
stand numerous injections of the sensitized vaccine, while they died 
after repeated injections of unsensitized tuberculin; (3) that healthy 
animals which could not be immunized with dead bacilli, developed 
so much resistance after a long treatment with sensitized material 
that a subsequent infection was much milder and ran a course six 
to eight times longer than the controls; (4) that freshly tuberculous 
animals by treatment with sensitized tuberculin got so much better 
that they could be looked upon as cured. 

Meyer treated 47 cases of pulmonary and local tuberculosis v ith 
sensitized tuberculin, and of these 40 showed more or less improve- 
ment. The best results were obtained in the localized infections. 
In the pulmonary cases there was an improvement in the symptoms, 
but the signs in the chest and the bacilli in the sputum persisted. 
Citron^^ has also worked with sensitized tuberculin and looks upon 
it with favor. Both Meyer and Citron emphasize the mildness of 
the local reaction as compared with that of the usual bacillary 
• emulsion. 

During the past two years I have had some experience with sensi- 
tized vaccines, enough perhaps to justify a brief report of the results 
which I have obtained. I have employed sensitized vaccines of the 
typhoid bacillus, gonococcus, streptococcus, Staphylococcus aureus 
and tubercle bacillus. In the case of the typhoid bacillus the 
vaccine has been used only for prophylaxis, whereas with the other 
bacteria the vaccines were employed for therapeutic purposes. The 
technic of preparation of the various vaccines will be described 
separately. 

1. Sensitized Typhoid Vaccine. My experience with sensitized 
typhoid vaccine has been limited to 20 cases, in which it was used 
for prophjdaxis. The vaccine was prepared from a stock strain 


2“Ber]. Min. Wchnschr., 1914, Ji, 917. 
SI Ibid., 1910, xlvii, 926, 


ss Ibid., 1909, xivi, 2288. 
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of Bacillus^ typhosus which had been under cultivation for sev- 
eral years in the laboratorjL The bacteria were grown, as usual, 
on plain agar, washed off vuth normal salt solution, shaken, 
stendardized and killed by heating at 56° for one hour. The 
killed bacteria were then treated with an excess of inactivated 
serum obtained from rabbits immunized against the homologous 
strain. The suspension was incubated in the water-batli for 
two hours, centrifuged, washed twice with normal saline and 
made up to the original volume, liie dosage employed in all 
tliese cases was the same as that usually employed with ordinary 
tj'phoid vaccine, namely, 500,000,000 for the first inoculation and 
1,000,000,000 each for the second and third. In 8 of the cases the 
vaccine was given at seven-daj'- intervals; in the remaining 12 cases 
it was administered every other day, according to the method of Gay 
and Claj^iole. The latter method has the advantage in economy of 
time and seems to cause no unpleasant sjonptoms. 

It will be observed that in this vaccine the bacteria were killed 


with heat, in this respect differing from that of Besredka and others 
who have used the living organism. It seemed to me that the slightlj’’ 
superior immunizing quality of the Imng vaccine was not a sufficient 
advantage to justify the risk involved in using the living organism. 

The local reaction produced by the sensitized vaccine was 
always mild — ^less severe, I think, than tliat which usually fol- 
lows an injection of ordinary tj’phoid vaccine. The area of indu- 
ration and hyperemia was less extensive and the tenderness not so 
marked or persistent. The constitutional reaction was generally 
negligible. Occasionally a slight frontal headache or a feeling of 
lassitude was noticed a few hours after the vaccine was injected, 
but these symptoms soon passed away. One patient had a low grade 
of fever for several weeks after receiving the second inoculation and 
developed a slight cough and signs at the left ape.x. A diagnosis 
of pulmonary tuberculosis was made, though the tubercle bacillus 
was never found. She had been vaccinated against tj'phoid just one 
year previously. Under appropriate treatment she made a gradual 


but complete recovery. 

The results of Gay and Claypole’s experimental study of tj'phoid 
septicemia in rabbits give considerable weight to the presumption 
that in human beings sensitized typhoid vaccine would confer a 
higher immunity against typhoid fever tlian the iinpnsitized 
vaccine gives. This point, however, is at present incapable of final 
demonstration. It has been shoum by Besredka and his co-workers 
that sensitized tj'phoid bacilli stimulate agglutinin formation to a 
less marked degree tlian non-sensitized bacilli, but tliat, on the 
other hand, phagocytosis and bacteriolj'sis are much more active 
after vaccination with tlie sensitized organisms. 

The superiority of sensitized over non-sensitized Upnoid vaccine 
in immunization against tj'phoid fever can be established only ij 
an extensive use of the former and a comparison of the results vith 
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those which have been obtained by non-sensitized vaccine. In the 
meanwhile the lesser toxicity of the sensitized vaccine and its 
possibly superior immunizing power are sufficient reasons for giving 
it a thorough trial. 

2. Sensitized Gonococcus Vaccine. I have employed sensi- 
tized gonococcus vaccine in 16 cases of gonococcus infection; 
gonorrheal vaginitis uncomplicated, 4 cases; vaginitis with endo- 
metritis, 1 case; vaginitis with salpingitis, 2 cases; vaginitis with 
arthritis, 2 cases; vaginitis with pregnancy, 2 cases; vaginitis, 
arthritis and pregnancy, 1 case; gonorrheal arthritis, 3 cases; 
gonorrheal epididymitis, 1 case. The gonococcus vaccine used was 
a stock vaccine prepared from the ten strains of the New York City 
Board of Health. The bacteria were cultivated on veal agar and 
sensitized in the living state with serum from a horse immunized 
against the homologous strains. The general method of preparation 
was similar to that employed in the case of typhoid vaccine, with 
the exception that the bacteria were not killed . They unquestionably 
died, however, very shortly after the vaccine was prepared, as they 
were suspended in salt solution which contained 0.5 per cent, phenol. 

Of the 12 cases of gonorrheal vaginitis only 1 was an infant; the 
ages varied from three to twenty-nine years. By referring to Table 1 
it will be seen tliat 2 of these cases were complicated by gonorrheal 
salpingitis and 2 others by gonorrheal arthritis. In every case the 
infection was several weeks or months old before vaccination was 
started. The inoculations were given at intervals of five to ten 
days; the average number of inoculations were nine, but 1 case 
received as many as sixteen. An interesting feature in connection 
with this series is the size of the doses. On reference to the table it 
will be seen that the dosage varied from 100,000,000 to 2,000,000,000, 
the former being usually the initial dose. These doses are, of course, 
much larger than those usually given of ordinary gonococcus vaccine. 
The reactions, as a general rule, were mild; in nearly every case the 
first inoculation excited a sharp local reaction, but the following 
injections rarely caused much inconvenience or pain. There was 
only one definite constitutional reaction, that was in Case 9, where 
after the second inoculation of 200,000,000 the patient had a head- 
ache and fever and was nauseated. Six of these cases recovered 
completely; 4 others showed improvement and they were lost sight 
of; the remaining 2 cases showed no improvement. It is difficult 
to say in these cases just how much benefit the patients derived 
from the vaccines, as they were receiving at the same time local 
treatment in the form of vaginal douches of potassium permanganate 
and weekly vaginal distention of 5 per cent, silver nitrate. These 
patients were not considered cured until vaginal smears were entirely 
free of gonococci and practically free of pus cells. In Cases 2 and 3 
the vaginitis was complicated by pyosalpinx. In both these cases 
the local pain and tenderness subsided and almost disappeared dur- 
ing the course of the vaccine treatment. 
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Gonococcus Epididymitis. Sensitized vaccines have been used 
in only 1 case of gonorrheal epididymitis. Case 16 received his 
first dose of vaccine eleven days after the onset of the epididjnnitis. 
At that time swelling and pain were both marked. Three days later 
the swelling was much reduced and the acute symptoms had dis- 
appeped and a second dose was administered; tliree days later the 
swelling was gone and the testicle was practically normal. After 
two more inoculations the patient was declared cured. The only 
local treatment used was a flaxseed poultice and a suspensory. 

Gonococcus Arthritis. Five cases of gonococcus arthritis 
were treated. Tvm of these were associated with gonorrheal 
vaginitisj 3 vdth gonorrheal urethritis. The first case of the gonor- 
rheal vaginitis series (No. 9) had an arthritis of the right ankle. 
After five doses of vaccine tlie symptoms in the joint had entirely 
disappeared, though the vaginal discharge continued for some time 
after. In Case 14 there was polyarthritis following acute urethritis. 
This patient received several doses of ordinary stock gonococcus 
vaccine. After one month of local treatment and vaccination witli 
stock vaccine, vaccination with sensitized vaccine was started. 
Large doses were given every five or six days, the largest being 
2,000,000,000. After tvm months’ treatment the patient was dis- 
charged free from symptoms. In Cases 7 and 13 the patients were 
lost sight of before the treatment was completed. The former 
showed improvement after two injections of vaccine; the latter 
felt no better after five injections. ' The fiftli case (No. 12) of the 
gonorrheal series showed very little improvement of either condition; 
she was a poorly nourished, neurotic girl and was irregular in her 
attendance at the clinic. 

In summarizing the gonococcus infections treated with sensitized 
vaccine, one received the impression that the vaccine has been of 
some benefit in most instances, but the results are no better than 
those obtained with ordinary vaccine. The 2 cases of vaginitis 
which failed to respond to treatment were botli poorly nourished 
women of a tj^ie that never reacts particularly well to vaccine 
treatment of any kind. 

3. Sensitized Streptococcus Vaccine. I have employed sensi- 
tized streptococcus vaccine in 5 cases; 4 of these were cases of 
chronic infectious endocarditis; the fifth was a case of streptococcus 
septicemia. In all of these cases living autogenous streptococcus 
vaccine was used and the serum employed for sensitizing tlie 
bacteria was tliat of rabbits immunized against the homologous 

strain. „ . , t 

(a) Ivfcciious Endocardiiis. These were all tj^ical cases o 
infectious endocarditis of several months' duration, and tliey al 
showed Streptococcus viridans in blood culture. Case 1 reccucc 
in addition to the sensitized vaccine a transfusion fr^ a donor wJm 
had also been inoculated witli the same vaccmc. The only etlect 
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exhibited in any of these cases was a slight temporary reduction 
of temperature for two or three days following the injection, and 
even this reaction was not constant. All four patients died. 

(6) The fifth case was one of Streptococcus septicemia, and is so 
interesting that I shall describe it in detail. 

K. T., male, aged twenty-one years, student. Eight days before 
admission patient was suddenly taken with sore throat, headache, 
fever. Diagnosis: acute tonsillitis. After-three days the sore throat 
subsided, but glands in the neck became swollen and tender. 
Patient was seen by Dr. Blake, who advised incision of the glands. 

May 10, 1913, Glands incised by Dr. Blake; pus removed. 

May 12. Temperature, 105°; chill, nausea, vomiting; blood 
culture shows a streptococcus Avhich produces a slight hemol 3 ^sis. 

May 14, 200 c.c. antistreptococeus serum. 

May 16. 25,000,000 autogenous streptococcus vaccine. 

May 18. 50,000,000 autogenous streptococcus vaccine. 

May 19. 175 c.c. antistreptococcus serum followed by a chill. 

May 20. Blood culture Streptococcus hemolyticus; no signs of 
endocarditis. 

May 25. 170 c.c. antistreptococcus serum followed by symptoms 
of anaphylactic shock and urticaria. 

May 29. 200,000,000 autogenous living sensitized streptococci. 

May 30. Temperature high and steadj'-; patient moved to the 
country. 

June 1. Pain in the right knee. 

June 2, Signs of fluid in the right knee. 

June 3. 400,000,000 sensitized vaccine given. 

June 6. 100 c.c. cloudy, sticky fluid aspirated from the right 

knee. 

June 8, Temperature, 105°; two chills; pulse poor; cultures from 
knee; Streptococcus hemolyticus. 

June 10. 30 c.c, purulent fluid removed from joint. 

June 11. Patient given sodium salicylate, 30 grains t. i. d. 

June 13. Sensitized vaccine, 600,000,000. 

June 16. Sensitized vaccine, 800,000,000. 

June 17. Knee-joint irrigated with phenol solution, 1 to SO. 

June 18. Chill; temperature, 106°. 

June 20. Knee aspirated and irrigated; profuse sweating. 

June 21, Knee aspirated; chill; temperature, 103°, 

June 23. Chill. 

June 24, Knee aspirated. 

June 26. Knee aspirated; fluid decreasing and thinner. 

June 27. 800,000,000 vaccine. 

June 28. Knee aspirated; white blood cells, 14,200. 

June 29. Knee aspirated; chilly; temperature, 104°. 

June 30. Knee aspirated; 1 fluidounce removed; temperature 
105°. 
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Julj’- 1. Knee aspirated. 

July 2. Vaccine, 1,000,000,000. 

July 3. Knee aspirated; temperature, 99° at 9 a.m.; no chill. 

July 4. Phenol, 1 to 120; temperature, 99° to 100°. 

July 5. One fluidounce removed; temperature, 99.6° to 100.3°. 

July 9. Aspiration discontinued; vaccine, 1,500,000,000; tem- 
perature normal. 

July 10. Temperature, 102°; vaccine, 2,000,000,000 may have 
caused it. 

July 11. Temperature A^aried 99° to 103°; no chills; pain in 
feet; rather nervous but condition good. 

July IS. 700,000,000 A^accines; no temperature; uneA^entful 
recovery. 

The fact that is obvious from the study of these cases is that 
Amccines, even A\’hen sensitized, are of no A^alue AV'hateA’^er in the 
treatment of infectious endocarditis. 

The Streptococcus septicemia case Avas remarkable in that no 
focus of infection could be found. The tonsils became normal, the 
incision in the neck healed, but the blood culture remained positive 
for seA'eral Aveeks. There A\’as no eAudence of an endocarditis and the 
arthritis vas obviously a metastatic process. The case Avas con- 
sidered hopeless many times during tlie earlier part of the patient’s 
illness. The interesting features of the case AA'ere: (1) almost con- 
tinuously high temperature for tvm montlis; (2) failure of anti- 
streptococcus serum; (3) huge doses of living sensitized Strepto- 
coccus hemolyticus AA-ithout severe reactions; (4) final recoverj% 
including complete recoA’-ery of function in tlie suppurating Imee- 
joint. 

4. Sensitized Staphylococcus Aureus Vaccine. I haA’e tried 
sensitized Staphylococcus aureus vaccine on only one case. Mr. K., 
suffering AA'ith funmculosis, AA’as treated A\ath an ordinary autogenous 
Staphylococcus aureus A'accine, but A\dthout permanent success. 

Several montlis later a sensitized A’accine Aias prepared and a 
series of inoculations Avas gKen, A\-ith the result tliat the furuncles 
disappeared and have never returned. 

There seems to be some oA'idence that in cases of Staphjdococcus 
aureus infection, A\'here the jiatient is extremelj' sensitive to the 
organism, a sensitized A’^accine may be effectiA'e Avhere the ordinary 
A’accine has failed. jNIost patients can take Staphylococcus aureus 
vaccine Avithout any unpleasant results, but I haA’e on tivo or three 
occasions encountered cases in Avhich A’crj' small doses of Staphylo- 
coccus aureus A’accine produced constitutional symptoms and a 
fresh outbreak of pustules or funmclcs. Under such conditions I 
think the sensitized A-accine is indicated. 

5. SEN.smzKD Turerculin. I liaA’c employcfJ sensitized tuberculin 
in 4 cases of tulierculous adenitis, and in 1 case of Pott’s disca.*^. 
Of the 1 ciiscs of tuberculous adenitis, 2 AAcre in children and 2 in 
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adults. None of the 4 cases, so far as could be told, were compli- 
cated by pulmonary tuberculosis. Three of the patients improved ; 
1 showed no improvement. Tivo of the eases ivliich showed improve- 
ment were cases tliat had been operated on for tuberculous adenitis 
and had recurrences of tuberculous glands. Under administration 
of sensitized tuberculin the glands in these 2 cases disappeared. The 
other case which improved was a very chronic one in an adult in 
whom tliere had doubtless been considerable formation of fibrous 
tissue in the glands. It is not to be expected that the glands in this 
case would entirely disappear. The case which showed no improve- 
ment was a girl, aged seven years. She received sensitized tuber- 
culin over a period of five months. At the end of this time the glands 
were fluctuating and had to be excised. The patient with Pott’s 
disease received only two inoculations of the sensitized tuberculin. 
Both injections caused such marked constitutional reactions that the 
treatment was discontinued. The patient had extensive tuber- 
culosis and was in no way suitable for tuberculin treatment. 

Sensitized tuberculin usually excites only a mild local reaction. 
Exceptionally in very sensitive cases the local reaction may be quite 
sharp. In Case 2 I recall one severe reaction which showed itself 
as a large purplish-red tender nodule of the size of a walnut which 
persisted for two or three weeks. 

The patients were all started with 0.000001 c.c. and the dosage 
was gradually worked up, as with ordinary tuberculin, until the dose 
in one case was 0.01 c.c. Sensitized bacillary emulsion appears to 
have no advantage over the ordinary bacillary emulsion so far as 
therapeutic effect is concerned, but the local reaction is somewhat 
less severe. As a rule the sensitized emulsion produces a mild 
local reaction, whereas the ordinary bacillary emulsion often gives 
rise to rather tender subcutaneous nodules which very slowlj’- dis- 
appear. In some instances, however, I have seen injections of 
sensitized emulsion produce similar nodules. 

Discussion. A great deal has been written during tlie past 
decade about vaccines, but in spite of this vaccine therapy still 
remains an empirical procedure. It has been repeatedly demon- 
strated that the injection of killed bacteria into a healthy animal 
calls fortli the manufacture of various antibodies and that a state 
of immunity is thereby produced. The exact effect, however, of 
vaccination in the case of an infected animal or human being is not 
known, for the reason that no method has been worked out for 
studying the effect of vaccine in exqDerimentally infected individ- 
uals. The expectations of Wright that the opsonic index would 
prove a reliable guide in the administration of vaccine have not been 
realized. At the present time the only guide is the condition of the 
patient. We do know that in a considerable number of cases the use 
of vaccine is followed by the improvement or recovery of the patient. 
The same may be said of sensitized vaccines. It has been maintained 
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by Besredka,^ Barbat and Meyer « Gay and Claj-pole/" and others 
that vaccination with sensitized tj^ihoid bacilli produces a high grade 
of immunity, higher than that following the injection of non-sensi- 
tized bacilli. Furthermore, it has been demonstrated by Barbat 
and Meyer that sensitized vaccines excite a very active production 
of bacteriotropic bodies, while the agglutinins, bacteriolysins and 
complement-fixation bodies are stimulated verj- slightly if at all. On 
the other hand, the immunity attained by injections of non-sensitized 
tjTihoid bacilli is actively bacteriolj’tic and only slightly bacterio- 
tropic in character. The explanation offered by Garbat and hleyer 
for these differences was that by means of sensitization the tj-phoid 
bacilli and their immune bodies (amboceptors) are combined so that 
when injected into an animal tliey are ready for immediate attack 
and destruction by the complement; whereas with the injection 
of non-sensitized bacteria the tissue cells must first elaborate the 
various antibodies before the bacteria can be sensitized {in vim) 
and broken up. Garbat^® suggests that if tlie injection of ordinary 
vaccine causes a bacterioljdic reaction and tlie administration of 
sensitized vaccine a bacteriotropic response it might be advisable 
in prophylactic vaccination to inoculate indi\'iduals with botli kinds. 

IBy this same reasoning one can account for the lesser toxicity 
of sensitized vaccine, on the ground that sensitization renders the 
bacteria more susceptible to complement, and, accordingly, more 
capable of rapid disintegration into harmless products. It is, of 
course, important that sensitization of tlie bacteria should he com- 
plete. In order to make certain of tliis an excess quantity of a serum 
of high titer should be used and plenty of time allowed for tlie firm 
binding of bacteria with antibody. If there is not time to immunize 
rabbits some of the patient’s blood may be witlidravTi and tlie 
vaccine sensitized with the patient’s ovm serum. 

The question whether one should use a sensitized vaccine in the 
filing form is an important one. With tlic Streptococcus viridans, 
pneumococcus and gonococcus the living sensitized virus (in my 
e.xperience) is harmless when injected subcutaneously. With the 
Staphylococcus aureus I should be rather afraid of furuncles 
in spite of tlie work of Broughton-Alcock. With tlie tjqihoid 
bacillus one should not forget the recent work of Nichols. 
Nichols"^ has shown tliat hletchnikoff and Besredka’s filing 
sensitized vaccine produees a tjqilioid cholecystitis when injected 
directly into tlie gall-bladder of rabbits and is therefore infectious. 
Furthermore, he proved that rabbits cannot be successfully 
immunized witli tliis vaccine against direct gall-bladder infection. 

The increased time and labor necessary for tlie prejiaration of a 
sensitized vaccine naturally leads one to ask the question: Is tlie 

”Loc. cit. 5‘Zt.-=clir. f. c-«pcr. Pathol, u. Thcrnpic, 1910-11. ''iii. 1- 

*5 Loc. cit. Medical Record. lOlC, ic, 1145. 

Jour. Erper. Med., 191.5. x:cii. 7S0. 
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superiority of sensitized vaccine sufficiently marked to justify such 
an expenditure? In the majority of cases, no. 

In the case of the typhoid bacillus the sensitized living vaccine of 
Besredka is infectious and is capable of producing cholecystitis in 
rabbits. The local reaction produced by the sensitized vaccine is 
slightly milder than tliat caused by the non-sensitized vaccine, but 
the difference, after all, is inconsiderable. The figures of Nichols 
show that in practical use on patients there is very little difference 
in tlie protective power of the two. At the present time, therefore, 
we are hardly justified in giving up a well-tried agent lilm the non- 
sensitized typhoid vaccine and substituting a sensitized vaccine, 
the efficacy of which has not yet been thoroughly established. 

My therapeutic results with sensitized gonococcus vaccine were 
not so brilliant as to impress me with their great superiority to the 
non-sensitized vaccine. My limited experience with sensitized strep- 
tococcus and staphylococcus vaccine does not allow of conclusions, 
but I should feel about these as about the gonococcus — that if 
sensitized vaccine was ever indicated it would be only after ordinary 
vaccine had failed. 

I entertain some skepticism about sensitized tuberculin. Granted 
that the so-called immune serum could be produced (a rather gener- 
ous concession) there would probably be considerable deterioration 
in the imported product, no doubt several months old, when pur- 
chased in the market. Of course' the latter difficulty could be over- 
come by substituting a domestic preparation. This same product, 
“S. B. E., ” has been used with tolerable success by A. C. Burnham.^® 
As with other forms of tuberculin the results are not so good in 
pulmonary as in “surgical” tuberculosis. 

Stoeviary and Conclusions. It has been shown by numerous 
investigators that a vaccine sensitized with an homologous serum 
produces less local and constitutional disturbance when injected 
subcutaneously than does a non-sensitized vaccine. Even living 
virulent organisms when properly sensitized can be injected sub- 
cutaneously without serious consequences. 

It has been maintained by some that sensitized bacteria, either 
living or dead, produce a more rapid and efficient immunity than 
non-sensitized bacteria do. This question, however, cannot be 
considered settled as yet. 

Sensitized vaccines have been extensively used for prophylactic 
and -therapeutic purposes. 

The author has employed sensitized vaccines in a series of 47 
cases, which include 20 cases of prophylactic vaccination against 
typhoid fever, and 27 cases of therapeutic vaccination against 
gonococcus, streptococcus, Staphylococcus aureus and tuberculous 
infections. The sensitized typhoid vaccine produces a somewhat 


28 Jour. Am. Med. Assn., 1916, Ixv, 146. 
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milder reaction than ordinary typhoid vaccine, and probably gives 
just as high an immunity. At the present time, however, tiie evi- 
dence for its superiority is not sufficient to justify the substitution 
of sensitized for ordinary vaccine in practice. 

In the various infections treated with sensitized vaccines the 
results were, as a rule, no better than would have been expected with 
ordinary vaccine. It happened tliat in a few instances recovery 
followed the administration of sensitized vaccine after treatment 
with ordinary vaccine had failed. This may have been due to 
the fact that larger doses could be employed without untoward 
symptoms. 

The chief objection to the general use of sensitized vaccines is the 
increased labor and time necessary for their preparation. 

At the present time it would seem desirable to limit tlieir use to 
the treatment of infections in which there is hypersensitiveness to 
ordinary vaccines or in which the latter have proved inefficacious. 


A CHARACTER STUDY OF THE HEMIPLEGIC EPILEPTIC, 
By L. Pierce Clark, hl.D., 

CONStTLTINQ NEUROLOGIST TO THE CRAIG COLONY FOR EPILEPTICS, 

NEW YORK CITY. 


It has been a matter of frequent inquiry whetlier tlie so-called 
sjTnptomatic or organic epileptic possesses tlie epileptic make-up 
or constitution,^ and whetlier the mental stigma of his disease 
has any of the defects in primary instincts which are usually so 
obvious in idiopathic or essential epilepsy. "While a study of the 
hemiplegic epileptic based upon infantile cerebral palsy and its 
attendant epilepsy cannot be considered as a strict criterion of the 
adult or organic group of epileptics, a study of such material may be 
considered as an earnest to the right approach to tliis sjTnptomatic 
group of epileptics. 

Several years ago Dr. Sharp and I undertook a study of the 
inheritance and presence of neurotic stigma in the families of the 
hemiplegic epileptics at tlie Craig Colony;- 433 cases of hemiplegic 
epilepsy were considered. We concluded that “the heredity factor 
in hemiplegic epilepsy is only a little less in evidence tlian that 
present in genuine epilepsy, and that tlie prognosis as to a sequential 
epilepsy follmving in the wake of a given case of infantile cerebral 

* Clnrk: A Personality Study of tlie Epilciitic Constitution, Aii. Joun. Med. Sc., 
1014, cxlviii; see also Clinical Studies in Epilepsy, Psycliiat. Bull., January, 1910 to 
Jnnuarj’, 1917. 

5 Clark and Sharp; The Role which Heredity Plays in InducinK Epilcpsj- in 
Children SufferinK from Infantile Cerebral Palsy, Jour. Nciw. and Mcnt. Dis., 1913. 
xl. 033. 
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palsy should be based upon tlie presence and degree of spasmophilia 
or neurotic history in any given case, and that this latter fact should 
be given as much or even more weight tlian tlie site, nature and 
degree of tlie initial cerebral injury expressed in tlie palsy.’’ 

In tlie foregoing statement as to tlie heredity factor in hemiplegic 
epilepsy, that the heredity in its frequency and degree runs almost 
if not quite parallel to that of essential epilepsy, it becomes doubly 
important for us to study tlie essential make-up of such individuals 
before the onset of tlieir palsy as well as the symptomatic sequela 
of epileptiform attacks. To this end I have made a careful study of 
the make-up of a selected group of hemiplegic epileptics who arc 
now, so far as their mental state is concerned, quite identical to 
those suffering solely from essential epilepsy. 

The data summarized here are from 12 cases of hemiplegic epilepsy. 
The epileptic character was found in one side of tlie fraternity most 
frequently. Occasionally a high volatile explosiA^e temper, com- 
bined with an intense egotistic self-centered and sensitive make-up, 
was present m both sides of the fraternity. From this actual small 
data the paternal parent was found invariably to be quick-tempered, 
while the motlier and her family stock were usually mild and docile. 
In the whole material there were but 2 cases hi wliicli some marked 
degree of the epileptic make-up could not be found in tlie patient 
several years before the advent of tlie palsy or even from birth. 
The epilepsy seemed but a natural corollary made mandatory by tlie 
presence of a cerebral palsy in sudi children. Often enough several 
other children in the same family showed some degree of tlie same 
character. It would seem, however, that these siblings escaped 
epileptic reactions largely if not solely because tlieir keen egotistic 
tendencies became fairly easily subordmated, or tliey socialized tliem, 
as most frequently obtains in other passionate-tempered and difficult 
children during early adolescence. Mental and physical character- 
istics similar to the hemiplegic epileptic were also possessed by tlie 
siblings of the same family, and in a few instances they continued 
to possess this type of make-up and had continued passionate out- 
bursts of temper but no well-defined epileptic seizures occurred. 

In brief, it may be said that (1) the hemiplegic epileptic has about 
the same neurotic inheritance as the essential epileptic; (2) he has 
also about the same degree of epileptic constitution before the 
onset of his palsy. 

After the more or less certain advent of his epileptiform seizures 
the hemiplegic epileptic deteriorates physically and mentally more 
certainly and rapidly tlian his essential epileptic fellow. I have never 
Imown a hemiplegic epileptic to recover from his epilepsy, although 
in a few instances they have been immune from epileptic attacks 
for months, and in one instance of my own for more tlian a year. 
He is best conserved from rapid mental deterioration by a well- 
directed effort to maintain a proper mental hygiene and as wide and 
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intensive a field of interest as possible for one who has a paralytic 
handicap which is an added integral debit to his natural tempera- 
mental disability. 

We have under study 12 hemiplegic epileptics between the ages 
of nineteen and thirty-five years, divided equally betv\^een the two 
sexes, all at present under institutional care.® 

The majority of these patients (9) belonged to large families 
ranging all the way from ^ee to nine members; one patient was 
au only child. In 5 cases tliey were the first born; in the others the}-^ 
were born between otlier children who were healthy and strong. 

In 6 cases the father was dead, 3 of whom were described as having 
been “moderate drinkers.” TV'o of the latter died of paralysis 
and Bright’s disease. Other causes, of death in the paternal parent 
were: progressive paralysis due to abscess; pneumonia; arterio- 
sclerosis. In 1 case the mother was alcoholic and died of Bright’s 
disease. Anotlier died of mastoiditis. The other 8 were living and 
claimed to be healthy, with the exception of 1, who is now suffering 
from a form of insanity whidi did not develop until our epileptic 
patient was fifteen years old. 

All of tlie patients under study were of normal birtli, no instru- 
ments used, and were breast fed. Only 1 suffered from constipation 
as a baby. For the most part they were not very passionate as 
infants and were easily managed, witli tlie exception of 3, who are 
described as crying and irritable. 

The hemiplegia came on in one case after measles at eighteen 
montlis. In a second after diphtlieria at three years; in a tliird and 
fourth after no sufficient cause at sixteen months and tv\'o years 
respectively; in a fifth after pneumonia at one and one-half years; 
in a sixth after a slight fall at twenty months; in a seventh after 
scarlet fever at six years; in an eighth after an attack of apoplexy 
at twenty-five years of age. In 3 cases the hemiplegia appeared 
to haA^e been noticed on learning to walk, about tlie second year. In 
one case tlie hemiplegia came on at ten and one-half years, with no 
apparent cause; this latter patient’s skull Avas opened and notliing 
abnormal was found. 

In 8 cases tlie paralysis inAmh’^cd tlie entire right side and incapaci- 
tated the patient to a greater or less degree. In 1 case tlie right 
hand only aa'us inAmh'cd. Three cases showed a left hemiplegia. 
It is mteresting to note in one of the latter cases the patient shoAA'ed 
the tjqiical epileptic constitution as shoAA’n in a study of tlie idio- 

’ In order to make tliis clinical study as accurate ns possible, the same Kcncrnl 
precautions in collectinft data were observed as those in my study of the pereonaJi^ 
of the essential ci)i!cptic. In addition, tlirough the kindness of Dr. AAilham T. 
Shanahan, superintendent of Craig Colony, to whom my best thanks are duo, the 
case material was taken from that institution, and all were drawn from those admitted 
to Craig Colony from the New York City district. In this' way I was able to 
ns many inten-iews from relatives ns were found necessary to make mo sure of the 
data tlius collected. 
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patliic epilepsies, but the epilepsy itself did not appear until her 

twenty-third year. <. i i • 

All were bright up to tlie time of the occurrence oi tlie hemiplegia, 

and in some instances for many years after. 

Probably due to a lack of observation on the part of tiie parents 
no petit mal attacks seem to have been noted liefore tlie onset of 
the grand mal epilepsy. In 2 cases only was tlicre any record of 
tliere having been “dizzy turns” antedating grand mal attack's. 

There are three distinct periods in wliicli the onset of tlie gi’and 
mal epilepsy has a tendency to group itself in the cases under study; 
in very early childhood from eighteen months to three and one-half 
years; around adolescence from eleven to fourteen years; in 2 cases 
as late as the twenty-third and twenty-fifth year. 

The descriptions given of the aura are for the most part very hazy. 
In 1 case tliere was “pain in the stomach;” another felt a numb 
sensation in the hand and felt very nervous five minutes before the 
attack; a third “felt irritable;” a fourth felt “dizzy;” another 
stated he felt “disturbed;” two others “felt the attack coming on” 
and called for assistance. 

As stated all 12 cases are under institutional care and have been 
for^several years. It is interesting to note that a half show little 
deterioration as yet. A few even show improvement, and these 
individuals are the ones who appear to enjoy colony life and have no 
inclination to return home, in most instances finding much more to 
keep tliem healtlifully employed and interested tliere than in tlieir 
former surroundings. The otlier Iialf arc gradually deteriorating 
mentally and physically; tliey are slower, tlieir memory is becoming 
poorer and they show dissatisfaction and a lack of interest in tlieir 
environment, and continually wite to be allowed to return home. 

A picture of tlie personality of tlie hemiplegic epileptic may be 
made up as follows, each characteristic having been considered 
separately and found to hold true in the majority of the cases studied. 

The standing in school was, on tlie whole, rather poor; tliey were 
slow to grasp facts. They were quick and impulsive. Power of 
concentration and observation was fair. They showed good common 
sense and were self-reliant. There was almost a total lack of 
imagination and originality shown in play. There was only a slight 
tendency toward bashfulness and shjmess. For the most part tliey 
were neat, clean and orderly, but not especially committed to routine. 
They played freely with otlier children, but as many showed a 
tendency to be domineering, tliey were not favorites among their 
playmates. They showed a tendency to be stubborn and difficult to 
handle before the onset of their epilepsy, and these characteristics 
became more marked after the epilepsy was in evidence. The 
majority were trustful and not suspicious, but nearly all were 
keenly sensitive, easily offended and saw slights when none were 
intended. A few patients showed a tendency to hold grudges. For 
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tlie most part there was a tendency for the hemiplegic epileptic to 
become more keyed up and irritable just before attacks, and after 
the attack had passed things would run smoothly for several days 
until "things began to pile up again.” 

There was a tendency toward assuming a pietistic attitude, but 
there was a lack of smcere religious zeal. They were frank and open 
toward the parents in a superficial degree. Half of the group under 
study were demonstrative and affectionate toward members of the 
family, while the other half showed a total lack of this brait. 

Apparently, from the records, there were no exhibitions of 
tantrums before the epilepsy developed, a trait often seen before the 
advent of attacks in tlie idiopathic epilepsies. 

They were neither overcourageous nor cowardly. Some were 
given to anxiousness and forebodings. As a rule tliey were truthful. 
A few were fantastic, but the majority were verj' matter-of-fact in 
their attitude toward life. There seemed to be little tendency to 
day-dreaming and castle-building, so far as the relatives were able 
to state. The general mood for tlie most part was one of over- 
seriousness, yet a few are depicted as being clieerful, happy and 
good-natmed. 

The hemiplegic epileptic has a ver5' shallow grasp on anything 
in the intellectual field, and tlierefore likes to busy himself with 
various light duties, ruiming errands, pulling weeds and various 
kinds of house and garden work, but they are incapacitated by their 
paralysis from doing manual labor in an efficient manner and show 
little ability to do an}i;hing •well. 

There have been various bereavements experienced by the patients 
studied, but only 2 have reacted keenly to the loss of a parent or near 
relative; for the most part there has been no deep reaction and little 
tendencj’^ to crave s;>Tnpathy. 

On the whole the mood is stable. There is a tendency to show more 
irritability and quick temper as the epilepsy advanced. 

As a general rule tlie mother of the hemiplegic epileptic was found 
to be of the docile tjqie, while the father was quick-tempered and 
easily aroused. Of the few cases recorded to resemble in physical 
or mental make-up one of the parents, there was a tendenc}’ to take 
after that parent who showed the liveliest temper. 

Several of the group showed a desire to lead, but their plavinates 
did not readily accede to tlieir demand, and hence there were 
quarrels and feelings of jealous rage were engendered in the epileptic. 
Otliers of the group showed no tendencj' to dominate. A few liked 
to moralize and held otliers up to criticism, but did not care to be 
criticized tliemselves and had a tendency to blame otliers for tlieir 
own shortcomings. They were fond of eating. 

Unfortunately there seemed to be nothing in his environment 
from whicli tlie hcmiiilegic epileptic derived deep satisfaction. One 
liked to draw pictures, another liked to walk, a third was fond of 
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being well dressed; but aside from a very superficial interest in 
various things there was nothing from wJiich tliey derived a soul 
satisfaction. In half of our group study, as tlie years passed, there 
was a tendency to deteriorate physically and mentally; tlie mind 
dwelled in tlie past while tlie memory content for recent events was 
hazy. The other half of our group managed to keep alive an interest 
in tiieir colony existence and were able to inject tliemsclvcs into tlieir 
environment, and tiiese are the type of individuals who showed less 
tendency to deteriorate; the onward march of tlie disease seemed 
to be held in abeyance, while one or t\vo are said to even show 
improvement. 

In conclusion one may say tliat epileptiform attacks following in 
the •wake of infantile cerebral palsj'' are not dissimilar in tlieir final 
results to -tliose of a frank and enduring essential epilepsy. They 
have about tlie same degree of heredity as tlieir idiopatliic cogener, 
and there is present about tlie same degree of personality make-up 
in the individual who suffers from it. A more extensive study along 
tlie same general lines should be made, and, finally, tlie same pains- 
taking investigation ought to be made upon epileptics wdio are 
supposedly made so by other cerebral insults of adult life. There 
are reasons, as well as some data already collected, to show tliat tliis 
latter material will disclose not dissimilar results to tliose shown 
in tliis small study of infantile cerebral hemiplegic epilepsy. 


STUDIES IN FRACTIONAL ESTIMATION OF GASTRIC CONTENTS, 
n. EFFECTS OF ANTACID MEDICATION ON GASTRIC 
ACIDITY AND SECRETION.^ 

By Burrill B. Crohn, M.D., 

ASSISTANT IN THE DEPARTMENT OP PHYSIOLOGICAL CHEMISTRY, PATHOLOGICAL 
LABORATORY, MOUNT SINAI HOSPITAL, AND FIRST ASSISTANT IN 
THE GASTRO-ENTEROLOOICAL DEPARTMENT OP THE 
MOUNT SINAI DISPENSARY. 


(From the First and Second Medical Services, the Pathological Laboratory of the 
Mount Sinai Hospital, and the Gastro-enterological Department of 
the Mount Sinai Dispensary, New York City.) 


The effect of antacid medication, particularly the alkaline salts, 
upon the human and the animal stomach is still a matter of dispute. 
The general impression of those who are not familiar with this issue 
is that the alkali acts as a specific antagonist to the acid secretion of 
the stomach, neutralizing the acid and thus satisfactorily reducing 
the hyperacidity. This was the empirical basis upon which, for 


‘ This study 'was accomplished under the tenure of a George Blumenthal Jr 
Fellowship in Pathology. ’ ’’ 
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many years before tlie birth of the present-day experimental medi- 
cine, the antacid qualities of tlie mineral springs of Vichy, Ems, 
Carlsbad and other resorts were so warmly recommended liy the 
profession as a cure in gastric disorders of the hyperacid type. 
Jaworski," an enthusiastic defender of the efficacy of tlie Carlsbad 
waters, stated, in 1888, that the alkaline properties of these waters 
caused an atrophy of the secreting tubules and converted h3q)er- 
clilorhydria into hj'pochlorhj^dria. This effect was supposed to be 
carried to the point of setting up a gastric catarrh, associated with 
a diminution of the acid supplj”^. Much apparent support was 
lent to this view by the experimental work of Pawlow,^ Bickel,^ Hein- 
sheimer,® Rosenblatt® and others. As an example of the best tjqie 
of experiment upon which such a view was founded one needs but 
read the results of Pawlow. A dog with multiple fistuls was fed 
meat saturated with bicarbonate of soda. As a result Pawlow’ 
noted a diminution of all the alimentary secretions, gastric, salivarj% 
pancreatic and intestinal, and a definite delay in the emptying time 
of tlie stomach. 

However the doctrine of the inhibitory action of the alkalies on 
acid production was not to go undiallenged; an immediate protest 
was noted on the part of the clinicians. They attempted to control, 
bj'^ repeated test meals on patients suffering from hj'perchlorhydria, 
tlie animal ex'periments as carried out in the ]aborator.y. The 
contradiction of the laboratory findings by the bedside conclusions 
of the clinicians was striking. Du Mesnil,® feeding to a patient 
increasing doses of alkali (soda bicarbonate), found, as a result, on 
successive daj'S an increasing daily acidity. Von Leube® held tliat 
bicarbonate of soda, although neutralizing temporarily, gave rise to 
a secondarj’’ stimulation of the acid secretory glands. The most 
striking refutation was offered by Linoissier and Lemoine,’® who 
utilized a subject of merycism for repeated experiments to establisli 
the therapeutic efficacy of bicarbonate of soda. Their results arc 
given in tlie following words: “The immediate effects of bicar- 
bonate of soda on gastric secretion are excitant whatever the dose. 
The first effect of the excitation is to saturate or neutralize the 
aciditj’ if the dose is weak or moderate; an augmentation of the 
clij’nie and hj'drocliloric acid is produced. If the dose is massive, 
neutralization is attained, following whicli an arrest of hj'dro- 
chloric acid production maj'^ occur, but before the normal aciditj' 


* Wien. mod. Presse, 18S8, xxix, 87. 

’ The Work .of tbc Dijicstivo Glands. 1910. .. 

< llerl. klin. Wchn.schr., 1905, xliii, 809. ‘ Med. Klin., 1900, ii, 010. 

‘ InauE. Di^^ert., Berlin (quoted from Bo.as: Diag. und Tlicrnp. dcr MoKcnkrank- 
heit, .si.xth edition, 1912, p. 351). 

' 'Pile Work of the DiEcstivc Glands, 1910, p. 232. 

* Deut.'ch. mod. Wclinschr., 1892, xviii, 1112. 

’ Ziomssen’s llandbueli Tberap., 1874. vii, 220. 

Bull. c(-n. do tberap., 1891. c.xxvii, 492. 
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is readied tlie food may have left the stomach. h urther, they saw 
at Vidiy an anacidity case converted into one of hjqieracidity by 
drinking of the alkaline waters of the spring. Bourgetd^ by careful 
observations in his clinic, using the method of successive test meals, 
M’^as fully convinced that the alkalies caused an eventual augmenta- 
tion rather than diminution of gastric acidity. 

And yet the issue between the research workers in the laboratory 
and the clinicians was not clear cut; contradictory testimony to 
both views was not lacking. Claude Bernard,^* the distinguished 
physiologist, distinctly stated as early as 1879; “En faite, on sait 
tres bien que le sue gastrique s’ecoule en plus grande abondance 
quand on introduit des alcalines dans I'cstomac; les acides au con- 
traire, entrarent sa formation.”’^ Mathieu and Laboulais,^ using 
the repeated test-meal method on human subjects, found conclu- 
sions contrary to those of the body of clinicians, observing a diminu- 
tion of hydrocldoric acid production both after immediate alkali 
administration and after the prolonged use of alkalies therapeu- 
tically. 

The standard modern text-books on pharmacologj’’ and thera- 
peutics reflect the views of these two opposing schools of observers, 
without adding any testimony whicli would tip the scale in favor 
ofj either one. 

Personal Experiments. In a previous paper it was suggested 
that the method of fractional estimation of stomach contents 
offered many new facts regarding the course of human digestion and 
the cycle of chemical activity. The method lends itself as a means 
toward the further investigation of the action of drugs and diet upon 
the secretion of the stomach. Introduced by Schuele’® and Ehren- 
reich,^® and recently elaborated and extended by Rehfuss,^^ the 
fractional test is an ideal one for further experimentation on such 
a subject. By allowing of the vdthdrawal of specimens of chyme 
at short intervals throughout the duration of digestion it offers the 
opportunity of charting the variations in the secretion of acid and 
ferments, also of observing the emptying time of the organ. Further, 
one is enabled to note the effect of drugs on the reflex flow of duo- 
denal contents and of the secretion of gastric mucus. 

The method employed in the following experiments is identical 
with that used in the previous publication. In the former paper^® 
the deviation from the normal of the various factors incident to 
disease was ascertained and studied. The experiments in this 

“ Die Kranlcheiten des Magens und Ihre Behandlung, 1906, p. 90. 

Legons de phys. oper., 1879, p. 570. 

“Actually, one notes an abundant secretion of gastric juice upon the introduction 
of alkalies into the stomach; acids on the contrary arrest its production.” 

Bull, et m6m. Soc. m6d. d. hop. de Paris, 1894, xi, 615. 

Ztschr. f. klin. Med., 1895, xxviii, 461. 

» Ibid., 1912, Ixxv, 231. 

” Am. Jotrn. Med. Sc., 1914, Ixiii, 11. 

Crohn and Reiss: Am. Joun. Med. Sc., 1917, cliv, 857. 
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study were performed on the emptied fasting stomach in the morn- 
ing. A hea^ 7 • oatmeal gruel was utilized as the test meal. Speci- 
mens of chyme were withdrawn every fifteen minutes until the 
viscus was again empty, as evidenced by the failure to obtain 
further specimens. The motility of the organ was adjudged by 
noting the last specimen to give the starch reaction ndth iodin. 
The regurgitation of bile was carefully observed, as was also the 
presence of the heavj’-, ropy mucus characteristic of tlie pyloric 
mucous secretion. In every case, on one or more days previous to 
the experiment, a control curve without medication was plotted. 

The patients upon whom the experiments were made were all 
cases of mild functional disturbances; individuals with definite 
organic lesions were not included. The majority of the experiments 
were performed on patients with isosecretory or hypersecretory 
types of curve except when otherwise stated in the text. Illustra- 
tive single examples are described in the paper; each individual 
experiment was, however, sufiiciently controlled by frequent 
repetitions, often on different patients. 



Effect of Alkalies Adjiinistered to the Fasting Stosiach 
BEFORE A jNIeal. hlagnesium oxide (calcined magnesia) was 
employed in this experiment and was administered in 1-gram 
dose one-half hour before the test breakfast. The effect was at 
once apparent (Fig. 1). An acid ciuve which reached its height 
(94 per cent.) at the end- of one hour and then gradually fell to 
zero, was converted into a curve in whicli the maximum height 
(86 to 96 per cent.) was acliievcd at tlie end of the first haif-hoiir 
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and was maintained practically constant at this level to the end 
of digestion. In other words a mild hjiierchlorhydna existing 
te^uarters of an hour during the he ght of digestion was 
convertedlnto a hsTerelilorhydria of greater 

as a constant for one and time-quarter hours. Mmencal r 
expressed, an average total acidity of 55.6 per cent, had been con- 
verted into an average total acidity of 78 per cent. In 
experiment the stomacli was free of stardi one and a half Jiours 
after the introduction of the test breakfast; after the administration 
of the magnesia the final emptying was delajpd to two liours after 
eating. In tlie control experiment a beneficent regurgitation of 
bile marked the decline of the acid curve; in tlie instance witli 
magnesia this was not observed. 



Fio. 2 


Effect of Administration of Alkalies in Single Dose 
DURING Digestion. Bicarbonate of soda in 2-gram dose (30 grains) 
was given to a patient tliree-quarters of an liour after the onset of 
digestion. In fifteen minutes tlie acidity dropped from 46 to 
22 per cent.; within another fifteen minutes it liad rebounded to 
78 per cent., which level it maintained for one-half hour and then 
slowly declined (Fig. 2). Numerically expressed, an average 
acidity of 43.6 per cent, in the control test was converted into an 
average acidity of 64 per cent, upon the administration of 2 grams 

depression of acidity following 
the taking of the salt was for the duration of one period only or 
fifteen minutes; the secondary augmentation of acid was for the 
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duration of the entire remaining portion of the digestive cycle. 
No delay in motility vas noted in this instance. 

On administering to another patient twice this dose of hicar- 
honate of soda (4 grams — 60 grains) the reaction of the stomach to 
the alkali was so rapid that the very jBrst specimen of cliyme with- 
drawn! fifteen minutes after the exliibition of the bicarbonate showed 
an increase in the acid titer. This demonstration of the evanescent 
action of sodium bicarbonate is occasionally confirmed by the 
personal experience of those who have employed tliis salt for the 
rehef of heartburn or hyperacidity. 



Fig. 3 


Magnesium oxide (calcined magnesia) was cliosen as tlie tjqie 
of more slowly acting, but more efficient alkali. In an experiment 
in whicli it w'as administered directly after eating, in dose of 0.3 gram 
(4.5 gr.), it caused a negligible diminution of acidity (34.6 to 32.2 
per cent.). The emptying time of the stomacli was, however, 
delayed; in the control test it w^as one and three-quarter hours, in 
the test after medication it was two and a half hours. The delay 
in motility was attributable to the rise in acidity late in the course 
of digestion. As in the pre!’ious experiment w'itli bicarbonate, one 
-noted tlie absence of the bile which normally regurgitate as the 
acidity falls toward the end of the secretory activity. 

Upon doubling tlie dose of the magnesia (0.6 gram or 9 grains) 
to another patient the average total acidity was decreased from 
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54.6 per cent, without medication to 46.5 per cent, after the mag- 
nesia, but the cm-ve of acid secretion was completely disfigured. 
Following the administration of the alkali a maximum acidity of 
86 per cent, in the control test was converted into a hjiicracidity 
of 108 per cent., thus again affording an illustration of the,unfavor- 
able reaction of the gastric mucosa to the presence of alkalies. 
The resultant curve is illustrated in Fig. 3. The motility was 
slightly delayed. 



Fig. 4 


To a third patient magnesium oxide 0.8 gram (12 grains) was 
given. The drop in acidity was less rapid but more prolonged and 
of , greater magnitude than in the bicarbonate series. Thus in the 
first fifteen minutes after the medication the acid titer fell from 
20 to 10 per cent.; in the next period it fell from 10 per cent, acid 
titer to 5 per cent, alkaline titer, a total fall of 15 per cent.; how- 
ever, in the course of the next three periods or forty-five minutes 
an irritative reaction on the part of the stomacli was observed. 
The acid titer rose rapidly to 26 per cent., then to 38 per cent, 
and finally to 88 per cent., exceeding at this point the maximum 
acidity in the control test by 24, per cent. (Fig. 4). It was 
evident that what had been gained by the initial neutraliza- 
tion was more than compensated for by the subsequent increase in 
acidity. The average total acidity was decreased from 40.6 to 34.6 
per cent. 
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Effect of Administration of Alkali at End of Test Meal. 
A dose of magnesium oxide, 0.8 gram (12 grains), given one and 
three-quarter hours after the ingestion of the test gruel, caused a 
rapid and efficient neutralization of the digestive acidity without 
secondary rise (Fig. 5). 




Fio. c 


Antacid Effect of Bismuth Subcarbonate. The resultant 
curve, occurring from the administration of bismutli subcar jonatc 
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in 2-gram dose directly after the meal, was obtained. A diminution 
of acidity was observed to take place without a con’esponding 
compensatory increase in the acid secreted. Tlic total depression 
of the acid was almost 50 per cent.; a very slight prolongation of 
motility was observed. The neutralizing action of the bismuth 
salt was efficient, moderate and prolonged and without deleterious 
after-result. In a duplicate experiment on another patient using a 
slightly greater dose tlic' acidity was depressed from 56.8 to 45.2 
per cent., without delay in motility or secondary reaction (Fig. 6). 

Kaolin: Action of an Inert ]\Iiner.vl Earth on Gastric 
Acidity. This substance was chosen in an attempt to estimate 
the adsorbent power of an inactive mineral matter. No cfl’ect was 
apparent. 



Atropin: Its Effect on Gastric Secretion and Motility. 
A patient whose control curve had been previously ascertained was 
given 1 mg. of atropin grain) hypodermically three-quarters 
of an hour after the ingestion of the test gruel. Little or no result 
was seen, except that in the last half-hour there was a rapid rise 
of acid from 32 per cent, to a maximum of 76 per cent. No diminu- 
tion of acidity was observable at any time; in fact, there was a 
slight rise of average total acidity (35 to 38.6 per cent.) (Fig. 7). 
Motility was unaffected. A similar experiment in another patient 
gave practically identical results. 

In the hope of obtaining a better result by the prolonged adminis- 
tration of this alkaloid the former patient was fully atropinized 
by the taking of moderate doses of atropin by mouth for several 
days. A fractional estimation made at this time failed to exhibit 

■voij. 155, NO. C. — JUNE, 1918 27 
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the slightest variation from the control curve (Fig. 8). The aver- 
age acidity had increased rather than diminished, namely, from 
35 to 51.1 per cent. Motility was unaffected. The patient was 
showing at the time of the experiment the signs of early belladonna 
poisoning, that is, dilated pupils, drj'- mouth, etc. 

Atropin: Its Effect on Cases of Hypersecretion. The 
previous experiments were performed upon patients with iso- 
secretory curves or on those showing only slight hyperacidity. 
The pharmacological action of belladonna is that of diminishing 
secretion. It was therefore of interest to observe the effect of the 
atropin in cases of hj^persecretion both as regards the effect upon 
the acidity as well as upon the secretion of the watery, gastric 
juice characteristic of the disease. The following conclusions are 
based upon experiments with two cases of hj^persecretion : 



The first case was one of functional hj^persecretion of the con- 
tinuous type, so-called Rcichmann’s disease. An e.xploratory 
laparotomy had failed to show any organic lesion. Upon admin- 
istering the usual gruel test meal a highly acid gastric juice was 
secreted whicli continued as long as observed (six and three-quarter 
hours). All food had left the stomach after two and three-ciuarter 
hours, and yet the secretion eontinued. An average total acidity 
of Sn ])er cent, was estimateil. The test was repeated on a suc- 
ceeding day; after two and one-<iiiarter hours the stomach becaine 
free of the last traces of the oatmeal gruel; the hypersecretion 
continued. At this point the jiaticnt was given by Iiypodcrmic 
1 mg. of atropin (j;',; grain). Within an hour the secretion Juu 
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Fig. 
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ceased, the total acid titer diminishing gradually to 56 per cent. 
The patient was thereupon fully atropinized by being put on 
atropin sulphate by mouth in large doses for three days. A frac- 
tional test made at this point showed a delay in motility to three 
hours, but the secretion ceased three and one-half hours after 
taking the test meal. The average total acidity was reduced to 
60 per cent, (control, 89 per cent.). 

In the second case of continuous hj^persecretion the secretion of 
acid juice lasted five and one-half hours or more after the ingestion 
of the test meal; the average total acidity was 85.3 per cent.; 
emptying time was three and one-half hours. On a subsequent 
day atropin sulphate 0.0012 gram grain) was injected hypo- 
dermically one-half hour before the test meal was given. The 
effect was verj’^ striking. Secretion ceased after tv'o and one- 
quarter hours; acidity was reduced to an average total acidity of 
47.3 per cent. Motility was improved, the stomach emptying in 
two and tluee-quarter hours. 

While the result in this case of atropin administered hypoder- 
mically before the meal was verj"^ effective in reducing both the 
hypersecretion and the hyperacidity, yet it was recognized that for 
continuous usage such a method was not practical. Therefore 
after an interval of a few days the experiment was repeated, except 
that the atropin in identical dose was administered per oram. 
The result was disappointing, the hypersecretion continuing for 
seven hours and the average total acidity being raised from 85.3 
per cent, in the control to 90.4 per cent, in tliis test. The motility 
was imaffected. 

The patient was now given 1 c.c. of tincture of belladonna four 
times a day, this being continued for tluee days until the physio- 
logical results of the drug began to manifest themselves. A frac- 
tional test made at this time showed an increase of average total 
acidity from 85.3 to 104.5 per cent., but a diminution of the dura- 
tion of the hj'persecrction, the latter ceasing after tluee hours. 

Olive Oil; Does it Affect Gastric Acipiti'? Two ounces of 
olive oil were administered to a patient whose control cun'e had 
previously been ascertained. The resultant figures were disap- 
pointing in that a slight rise rather than a fall of total acidity 
resulted, namelj’’, from 35 to 40.6 per cent. The motility of the 
stomach was unaffected, the organ emptying itself identically in 
both instances, i. c., in two and one-quarter hours (Fig. 10). 

In a case of continuous hypersecretion a better effect was observed 
after tlie use of olive oil. One-half hour after the fractional test 
was begun 90 c.c. of olive oil were administered. I he average 
total acidity was reduced from 101.5 to S1.6 per cent, on one occa- 
sion and from 94.5 to S7.0 per cent, on another occasion. '1 he 
factor of hj’persccrction was affected to a lesser degree. 
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Administration of Alkalies in Dr'-ided Doses during 
Digestion. The previous observations of tlie effects of the alkaline 
. earths on tlie gastric acidity demonstrated two phases of activity, 
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a primary neutralization phase and a secondary or comnensatorv 
reaction marked by excessive acid production. The attempt was 
made to cause a continuous depression of the acid curve by dFvidbs 
mgle dose of alkali mto aliquot portions and distributing thesf 
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portions over the course of the dipstion. Calcined magnesia was 
chosen as the alkali to be tested, since the nature of its therapeutic 
actmty had been previously ascertained. Thus after a single 
dose of magnesia (20 grains) it had been learned that the primary or 
depressant stage lasted about thirty minutes and was followed 
rapidly^ by^a sharp rise in the acidity. A fractional dose of the 
magnesia (5 grains) was therefore administered every half-hour for 
four doses. The effect is charted in Fig. 11. A successful depres- 
sion of the acid curve was accomplished, the neutralization of the 
acidity being both complete and permanent. In fact, the successive 
doses had an apparently cumulative action, so that after the third 
dose an alkaline reaction in the stomach contents was actually 
observed. The diminution of average total acidity was from 43 
to 22.4 per cent. 



Fig. 12 


Effect of Admini-stration of Compound Medication. The 
therapeutic action of antacid agents in combination, was investi- 
gated by tlie administration of a compound powder after the 
ingestion of the test meal. The first combination investigated 
was: 1} — ^hlagncsia; ustai, gr. xxx; bismutli. subcarbon., gr. xxx. 
The resulting curs'e showed the predominance of the action of the 
magnesia. Following the taking of tlie powder there was a najiid 
neutralization of aciditj' to minus 4 per cent. (4 per cent, alkalinity), 
followed by a progressive rise to 104 per cent, total acidity. 1‘rcc 
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acid was completely absent for one hour; motility was delayed to 
three and three-quarter hours (control time two and one-half hours). 
The average total acidity was unappreciably reduced from 50.8 
to 48.8 per cent. The curve was divided into two phases: In the 
first an exaggerated and impliysiological depression took place and 
in the second just as unphysiological an hyperacidity was created. 
The magnesia effect was the predominant one, the deliberate 
and steady antacid qualities of the bismuth being unobservable. 
It was evident that the dose of magnesia had been too large. 

A second combination powder of the following com}iosition was 
administered; — ^hlagnesifc ustic, gr. xv; bismuth, subcarbon., 
gr. xv; sodii bicarbon,, gr. xx; atropince, gr. xoir* 



Fio. 13 


A more moderate effect was here observed (see Fig. 13). The 
initial depression was too rapid and was carried too far because of 
the presence of the bicarbonate of soda; however, the secondary rise 
of acidity was also less marked because of the smaller dose of 
magnesia employed. Tlie depression of average total acidity was 
from 58.6 to 38.7 per cent.; motility was not delayed. The late 

and more even action of the bismuth was more in evidence in this 
test. 

As an example of the vicious use of an overdose of antacid agents 
the action of the following combination powder is cited; R 

Magnesiee ustse, gr. xxx; bismuth, subcarbon., gr. xxx; sodii bicar- 
bon., gr. xxxx. 

An excessive, early and prolonged neutralization of the aciditv 
was observed. An actual alkalinity of 70 per cent, occurred 
withm fifteen minutes after the administration of the powder. 
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Pree acid was absent for two hours, following which there was a 
return of the total acidity to 68 per cent. The diminution of the 
average total acidity was very marked, namely, from 58.8 to 13 
per cent. It is self-evident that such an extreme depression was 
contrary to the physiological conditions for digestive activity, and 
was probably as deleterious, if often repeated, as the unmterrupted 
hjT)erchlorhydria would have been. 

Discussion of Results. The preceding experiments por- 
trayed in an exact and concrete manner the method of action of the 
various agents commonly employed by tlie medical profession to 
encompass a diminution of the acidity of the stomach and of its 
secretion. The customary alkalies, sodium carbonate and calcined 
magnesia, were carefully studied, as were also bismuth subcarbo*- 
nate, olive oil and atropin; tlie latter are constantly being empirically 
used for the attempted accomplishment of the same aim. 

As regards the alkaline salts, both the soda and the magnesia 
act therapeutically in a relatively similar manner. Both neutralize 
the acidity at the moment of administration, the bicarbonate more 
quickly but less thoroughly, tlie magnesia more slowly but more 
effectively. The administration of either salt is followed by an 
irritative reaction in whicli the acid mounts quickly, to at least the 
level of the control test at the corresponding time. In most 
instances, particularly with the magnesia, the secondary rise in 
acid exceeds all previous levels. While it was true that the average 
total acidity may have been depressed when a sufficiently large dose 
was employed, yet this figure for acid diminution should be accepted 
vnth reserve, for it often gives a fallacious impression. Thus an 
immediate depression of acidity to minus 70 per cent. (70 per cent, 
alkalinity) may be counter-balanced by a secondary rise of acid 
titer to plus 110 per cent.; in such an instance the general average 
may be well within the normal figure and evidence no variation 
from the control average acidity. It now becomes apparent why 
such divergent results were obtained by Bourget,'^ Hayem,” 
Du Mcsnil,® Lenoissier and Lemoine*'’ and others, for eacli investi- 
gator cliose a different time after the administration of tlie alkali 
at which to extract his test meal. 

The interpretation of the charts of fractional estimations, tlirows 
a most illuminating light upon tlie mode of action of tliese salts 
as commonly employed. The custom of administering alkalies before 
meals, as is practised by some of tlie medical profession, is a mistake, 
for tlie reason that the meal comes at the time of tlie secondary 
reaction to the alkali and tlius tlie digestive acidity is reenforced 
ratlier tlian diminished. The administration of tlicse salts after 
the meal was attended by better results when tlie proper dose vas 
cliosen. Tliirty grains of bicarbonate of soda produced no depres- 


’• Hnycm: Lccons dc Tberapeutique, les Agcnta Physique ct naturels. p. G09. 
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sion, in fact produced a rise in average total acidity, and yet tlie . 
temporary neutralization was moderate and physiological and the 
secondary rise not exorbitant. Sixty grains eaused a general 
depression, yet by generating a secondary medicinal hyiieracidity 
defeated its own purpose. *A11 in all the former dose was preferable 
at least for a case of moderate hyperacidity; a hyperchlorhydria 
which reaches 90 per cent, and over probably requires a proportion- 
ate increase in dosage. 

The disadvantages of a large dose of magnesia, 15 grains or 
more, are: (1) That the initial depression is excessive, robbing 
the stomach of its essential free acid for a period varying from half 
an hour to tAVo hours; during this period proteolysis is paralyzed, 
since free acid is essential to the digestion of proteid. (2) The 
subsequent reaction on the part of the acid-secretory cells is so 
vigorous that the therapeutic purpose is defeated. The dose of 
magnesia should therefore be a moderate one, S to 15 grains, depend- 
ing on the degree of hjqjerchlorhydria one wishes to effect. Doses 
in excess of this tend only to emphasize the disadvantages incident 
to the use of the drug. It should never be forgotten tliat the 
neutralizing power of the magnesia radical is three and a half to 
four times as strong as that of tlie soda radical. The same rules 
that apply to magnesium oxide apply in general to magnesium 
carbonate, ammoniomagnesium phosphate, the soluble magnesium 
hydrate, and other magnesium preparations. 

The exhibition of magnesium salts at the end of digestion effectu- 
ally diminishes acidity and has a prolonged action. 

The method of administering fractional doses of magnesia at 
intervals during digestion has proved to be the most practical manner 
of employing sucli a salt for the correction of hyperchlorhydria. 
Five grains of magnesia every half-hour is an excellent antacid for 
this purpose. The success of the fractional method of administering 
alkalies confirms the opinion of Bourget,^^ who suggested a saline- 
alkaline mixture to be sipped at frequent intervals after a meah 
He proposed the following formula: B — Sodii bicarb, puriss, 8 ; 
sodii phosphatis sic, 4; sodii sulphatis sic, 2. Misce fiat pulv. 
dent, tab dos. Nr. x. Sig. — One powder dissolved in 1 liter of cold 
water. 

The action of bismuth as an antacid is a highly satisfactory one. 
The neutralization of the acid is deliberate, moderate and prolonged^ 
and a secondary rise of acidity is avoided. Bismuth subcarbonate 
has only 36 per cent, of the neutralizing power of an equal quantity 
by weight of sodium bicarbonate. The breaking down of bismuth 
subcarbonate to bismuth oxychloride takes place slowly, and it is 
probably because of the slow decomposition that a secondary acid 
reaction is prevented. 

_ The action of olive oil was disappointing in that it rarely dimin- 
ished the acid titer of the gastric contents. Good results were 
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seen only in cases of pui-e hj^iersecretion. The same disappoint- 
ment applies to atropin given by mouth even in a single dose or in 
successive doses during the day. On the other hand, the efficacy of 
atropin administered hj^Dodermically in cases of hj^^ersecretion 
accompanying hyperacidity was quite evident. In these cases the 
acidity was diminished, and in addition the secretion of the gastric 
tubules was markedlj’ inhibited. 

The combination of a more slowly acting antacid, sucli as bis- 
muth, with tlie more rapid and Augorous salts of magnesia or soda, 
is justified by the foregoing experiments. The antacid effect of the 
bismuth was observable throughout the secondary hj'peracid stage 
produced by the more readily dissociable elements. As regards 
dosage, the same rules apply to drugs in combination as when they 
are singly administered. The dose should be a moderate one 
in both instances. 

It becomes apparent from a closer study of these charts that a 
delay in gastric motility occurs as part of the action of the antacid 
salts. When moderate doses were used a partial neutralization 
of the free acidity tended to “slow down” the rate of activity of 
the gastric ferments, '\^^len larger doses were used paralysis of 
the proteolytic ferment (pepsin) was brought about and proteid 
digestion temporarily ceased. This, in itself, is a plausible expla- 
nation of the delay of motility. Basing one’s judgment on the 
tlieory of the acid control of the pylorus as propounded by Cannon, 
one would be led to believe that tlie diminution of acidity would 
encourage a patulous pylorus and a more rapid emptying time. 
But the secondary rise in acid acts in a contrary manner to control 
and to delay this premature evacuation; the rising acidity toward 
the end of digestion in place of tlie customary declining acid values 
natm’allj’’ tends to inliibit the emptjdng of the A'isciis. However, 
the delay aaus rarely prolonged and did not become at any time a 
considerable factor. 

. The natural secretion of mucus in the stomacli is not apparently 
affected by the administration of the antacid medicaments. 

The regurgitation of bile and duodenal juice, an occurrence which 
normally takes place in a large proportion of cases, varies only in a 
manner to parallel the fluctuations in acidity. This regurgitation 
is not a constant factor and may take place coincidently Avitli a 
high acidity as well as with a moderate subacidity. The favorite 
time for the reflux flow of duodenal contents is toward the latter 
half of digestion, tliat is, during the period of declining acidity. 
After the administration of magnesia or bicarbonate, the sccondao' 
rise of acid may clieck this regurgitation of intestinal fluid. 
Whctlicr this has at the present time any importance or significance, 
it is impossible to state. 

CoxCLHSlONS. In general one must feel surprise and disappoint- 
ment upon realizing the mode of action of tlie antacid agents, more 
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particularly the alkaline salts. It is imniediately obvious that 
much misuse of these therapeutic potentialities lias taken place in 
my experience, as well as in the hands of others. ^Vith too small 
a dose no beneficent neutralization is accoinplished, Avhilc tlie 
attendant secondary rise in acidity rarely fails to assert itself. 
When too large a dose is employed one risks paralyzing the diges- 
tion for a considerable period, following whicli tlierc appears a 
hjTieracidity of even greater degree tlian the one we undertook 
to combat. The combination of slowly acting, with more rapid 
alkalies, is desirable. Atropin has a restricted use and should, be 
employed only as a desiccating agent in instances of hjqjcrsecrction. 

The use of fractional doses of the alkalies distributed over the 
com-se of digestion is the most efficient and phj'^siological method 
for the employment of these agencies; for this purpose magnesium 
oxide is the most dependable and best suited salt. 

Based upon these studies it seems very questionable whetlier 
prolonged use of the alkalies leads to any permanent diminution of 
the acid secretion of the stomach; in fact, it is as likely that the 
opposite effect is produced. 

A lasting relief of hjqieracidity is not to lie sought in antacid 
medication, nor in olive oil or atropin. It is more likely to be 
found in the proper regulation and restriction of dietary errors 
as Avell as in the general control of the liygiene and manner of living 
of each individual patient under our professional care. 


RELAPSING FEVER ENDEMIC IN COLORADO.* 

By James J. Waring, M.D., 

DENVEn, COL. 

When peace is declared the returning flood tide of Americans 
whom the business of Avar has called to foreign shores Avill bring 
AAuth it necessarily the menace of ncAV diseases noAv rare or perhaps 
unknown in the United States, At this time, AAdien the Avave of 
humanity is still moving toAvard the other side, it is desired to 
report a case of relapsing fever, a disease all too common in Europe 
but exceedingly rare in this country. 

The following case is important not only for its OAvn sake, because 
of its rarity, but because the infection AA^as contracted undoubtedly 
in the same locality as Header’s cases, reported two years ago. 

At the Annual Meeting of the Colorado State Medical Society 
October 5, 1915 Header^ presented clinical histories of 5 cases of 
relapsing fever, in 2 of which he had found the spirochete. This 

ig*^Read before the Medical Society, City and County of Denver, October 13, 
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most valuable observation represented the first report of this dis- 
ease in Colorado. Neither before nor since have any other cases 
been recorded in this State. Indeed it is many years since relapsing 
fever has been proved beyond question in American residents of the 
United States, although it has been found in a few instances among 
recently arrived immigrants. 

Todd^ says the disease is not endemic in North America. Osler^ 
mentions its occurrence in epidemic form in New York and Phila- 
delphia in 1869, adding — “since w'hen it has not reappeared.” 

Carlisle^ in reporting 2 cases of relapsing fever in May, 1906, 
writes — “ there are no other cases on record in this country up to the 
present time in which Sp. obermeieri has been found in the blood.” 
The origin of one of his cases (an Englishman and ship steward) 
was undoubtedly tropical America. The other was a case of acci- 
dental infection of a laboratory worker (the joint author of a paper® 
on this subject in the same journal) from an inoculated monkey. 
The geographical data incorporated in this paper of Carlisle are most 
complete. 

Cljuner® credits the Irish immigrants with bringing the disease 
to Philadelphia in 1844, all of the 15 cases under his care crossing 
the ocean in the same vessel. A. Dubois'^ reported a study of 15 cases 
in 1848. Austin Flint® published a lecture in 1870 based on his 
experiences with the disease in the wards of Bellevue Hospital. To 
his article was appended a statistical report of 103 cases by T. J. 
Moore.® 

The disease appeared in epidemic form in New York in 1869 and 
continued throughout the year and the next, gradually disappearing 
in 1871. Jhis outbreak was confined chiefly to Philadelphia and 
New York, although a few cases were found in Washington, in Mary- 
land, in New Jersey and in Connecticut. One case was imported 
into Boston as noted in the American translation of Strumpell's 
work on the Practice of Medicine}^ 

In September, 1874, a severe epidemic'^ was obsen^ed at Oroville, 
California, among Chinese laborers. This epidemic resembled both 
iyplms exanthematicvs, or ordinary typhus fever, and typhus rcciir- 
rentis, or relapsing fever. It was probably the latter, but tliere is no 
conclusive evidence, as Obermeier'^ did not publish his obser\'ations 
until 1873, although he found spirochetes in the blood of a patient 
in 1868. 

Ward^® reports a case in an Armenian in Worcester, !Mass., in 
1899. However suggestive clinically, the diagnosis was not con- 
firmed by tlie blood examination. 

It will then be noted that until ^leader’s cases were placed on 
record there were no instances that I have been able to find of this 
disease with the spirochete demonstrated m the blood origmating 
in the United States among native Americans. 

Meader concluded his paper in 1915 as follows: “These cases are 
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reported tor the purpose of calling attention to the existence of this 
disease m Colorado so that the members of this Society 


A VA 








\v -i* .-J 






Pio. l.-Spirocheto in the blood. (Mcader’s ca... ^ 



2.-Spbochete in the blood. (Waring’s case.) 

accidel?oufet itf 



822 waring; relapsing fei^r endemic in Colorado 


The case whose clinical history follows is placed on record as 
pro^’ing beyond doubt the presence of such an endemic focus in or 
near Bear Creek Canon, Colorado. 

The patient, a native American, was a boy, aged tvmlve years. 
His father has been ill for the past three years with pulmonary 
tuberculosis and is now an arrested case. The boy himself was 
examined two years ago by A. C. Foster and G. B. Gilbert, of 
Colorado Springs, and by them considered to have a slight glandular 
and pulmonary infection. While under my care this past winter he 
showed definite evidences of tuberculosis. He came to Colorado 
July, 1915, and has not been out of the State since except from 
October 1, 1916, to October 25, 1916, when visiting in Kansas City. 
He resided in Colorado Springs continuously from his arrival, and 
saving only for this above-mentioned visit, imtil he came to Denver, 
March 12, 1917. July 6 to July 9 he spent at Lake Wellington near 
Buffalo Park. From August 1 to August 7 he was at Troutdale, 
Bear Creek Canon, returning to Denver on the latter date and was 
taken sick August 12. As the incubation period rarely exceeds 
eight days the infection must have been contracted at Troutdale. 

On Sunday, August 12, the boy was drowsy and disinclined to 
play. On August 13, he had a chill in the earlj”^ morning and tem- 
perature rapidly rose to 104°. On August 14 it went to 105.2°. By 
August 16 it had returned to normal. I saw him first on August 13. 
He was torpid, skin very sallow — almost icteric, eyes bright, cheeks 
flushed, a herpetic eruption on his upper lip, tongue coated, breath 
hea'S’^’’, and complaining bitterly of headache and pains through the 
back and legs. He also had pain and tenderness over the spleen 
which was markedly enlarged. The liver was not notably increased 
in size, nor were heart and lung findings different from former 
e.\'aminations. Bowels were constipated, he had vomited twice and 
did so repeatedly during this attack and subsequent paroxysms. I 
might note here that the spleen was palpable throughout his illness 
but increased considerably in size during the paroxysms, becoming 
smaller but still palpable in the intervals. 


WHITE BLOOD COUNTS. 
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In spite of the acute onset ty-phoid fever was considered a possi- 
bilitv, tliis suspicion being warranted more or less on the grouiuls ol 
an enlarged spleen and a leukopenia. The Widal test and ) ooi 
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cuHure were both negative and as these reports came in from the 
laboratory the first crisis occurred, the temperature falling rapidly 
with moderate sweating to normal. With the subsidence of levc^ 
appetite returned and the malaise disappeared as if by magic. I 
confess to being puzzled by the return of fever on August 20. On 
this dciy he had a hard session with the dentist in the morning, \\ ith 
gradually rising fever in the afternoon. The lung findings were as 
before except for the presence of deep-seated, distant, suberepitant 
rales scattered over the right back and heard only after cough. In 
this connection Hagler'* writes that fine moist rales Averc found in the 
chest frequently througliout the first feA\- days of tlic febrile period. 
There AA^as no cyanosis, pulse 120, eyes and reflexes normal. The 
spirochetes — probably vSpironema noA'yi Averc found by my associate 
in the laboratory, Dr. Ward Burdick', searching at my suggestion, 
during the second attack. They Averc overlooked at the first 
paroxysm but found in these slides on careful subsequent exami- 
nation. 

There was an absence of the urinary findings noted by Meador. 
I refer to the appearance and disa])pea ranee Avith the paroxysms of 
a considerable amount of albumin and large numbers of fine hyaline 
casts. Albumin Avas found only during the fourth paroxysm. 

The differential and total Avhite blood counts are tabulated. 
Header calls attention to a rise in the transitionals during the attack 
and a slightly increased Avhite count and fairly normal differential 
count during the interval, Avith corresponding inverse variations in 
the polymorphonuclear neutrophiles. The counts in this case Avere 
made at irregular times in relation to the paro.xysm so that deduc- 
tions are difficult, but it Avould appear on careful study that ^leader’s 
findings are not altogether borne out. One fact is strikingly evident. 
There is a steady increase in the absolute lymphocyte count. In 
this connection it Avill be recalled that Novy and Knapp,*® Avho Avith 
GabritschcAvsky*® contributed much to the study of immunity in 
this disease, consider the role of the mononuclear phagocytes most 
important in the ingestion of dead and enfeebled spironemata under 
the influence of immune bodies. 

The third paroxysm came on August 29, after three days of fever 
to as high as 99° Avith the crisis on August 31. There Avas then an 
interval of nine days with temperature to 99° or slightly oAmr before 
the next paroxysm. That the boy Avas not Avell during the second 
and third interv’^als Avas evident from the fact that his spleen Avas still 
palpable and that he had an occasional elevation of temperature to 
99° or slightly over. 

Seven days after the third attack there began a mild febrile 
movement, the high daily point being from 99° to 99.5°. The crisis 
Avith fever to, 104° plus came on September 9, Avitli normal tempera- 
ture again on September 11. Exactly scAmn days after the subsidence 
of this attack, or on September 17, the temperature was 98.1° at 
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7 A.M.; at noon it was 99.5°; by 4.30 p.m. it had risen to 110.8° and 
by 10 P.M. was just short of 105°. Four hours later, or at 2 a.m., of 
September IS, the temperature was 98.2° and it has remained within 
normal limits ever since. The patient, somewhat thin and weak 
after his illness but otherwise in excellent condition, was kept in bed 
until twelve days had elapsed ■without fever before permitting him 
to get up, it ha'^dng been the general experienced^ that if this interval 
elapses "without a paroxj^sm none is likely to occur. 

Discussion. As transmitting agents bed-bugs, head-lice, body- 
lice, ticks, fleas and biting flies have all been suspected. Fliigge, in 
1891, was probably the first to suggest the possibility that vermin 
might convey relapsing fever in Europe. “Only once have spiro- 
chetes been transmitted by the bites of bed-bugs ” says Todd. He 
thinks this was not a true transmission by inoculation but the spiro- 
chetes were carried mechanically on the mouth parts of the bugs. 

Cuthbert Christy,^^ in India, in 1902, allowed himself to be bitten 
without becoming infected by bed-bugs caught in the bed of a patient 
ill with relapsing fever. 

Noguchfl® in a recent e.xhaustive consideration of sporochetes says: 
“in the case of Spironema recurrentis both body-lice and bed-bugs 
may be infected by sucking the blood of a patient suffering from the 
European relapsing fever, but the lice alone can transmit the disease 
to the next person they bite. Bed-bugs are never known to spread 
the infection by their bites, although by crushing the infected bugs 
directly over a minute skin trauma (scratch, etc.), a person may 
become infected.” Breinl and Kinghom,*“ among others, failed in 
their attempt to transmit spirochetosis by bugs. 

Hagler-* is inclined to ascribe to the bed-bug a definite and more 
important role. From a large experience in Serbia he has the follow- 
ing observations to make: Typhus and relapsing fever appeared 
coincidently in Serbia, and the same preventive measures Avere 
effective against both. Tj^phus fever practically disappeared as the 
lice were exterminated but relapsing fever persisted until fxunigation 
of rooms and wards Avith sulphur was undertaken to destroy the bed- 
bugs, after this it disappeared. Of 50 Bed Cross surgeons and 
nurses at least 20 contracted typhus while none developed relapsing 
fcA’er. Tj^phus is admittedly com’'e 3 :ed by the louse and probably 
more nurses and doctors were bitten by lice than by bed-bugs. These 
latter have been shown to harbor the Spironema recurrentis for as 
long as sixty days-- but as noted above, according to Noguchi and 
other investigators they do not transmit the disease. 

The Pediculus corporis carries European relapsing fever, but 
as close a relatiA'e as Pediculus capitis has been shown by Gonder- 
to be incapable of spreading the disease, although its bod> maj 

contain the organisms. _ , Mir 

Robledo-' thinks Argas americanus is the tick responsible lor 
the spreading of Spironema novifi in Columbia, but this nccf s 
confirmation. 
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Hagler says the tick in Serbia could be excluded as a vector because 

of its rarity. ^ ^ i f 

In conversation with Dr. Header I learned of certain ideas ot 

Prof. Theo.D. A. Cockerell, of the University of Colorado, as regards 
the biting fly as a transmitting agent. The following facts I obtained 
through Prof. Cockerell. There occurs during the summer months 
in the mountains of Colorado a powerful biting fly, by name Sympho- 
romyia. This fly is found also in the mountainous districts of Europe 
where relapsing fever occurs. The localities where certain genera 
are found are as follows: 

S. atripes. Kabbit Ear Pass— Long’s Peak Trail on way from 
Long’s Peak Inn. 

S. hirta. Marshall Pass, 10,856 feet. Long’s Peak Trail, on way 
from Long’s Peak Inn. Webber Ranch — between 
Ward and Allen’s Park. 

S. pullata. “ Colorado. ” 

S. trivittata. “Colorado.” 

Prof. Cockerell also sent me sketches of the wings of the buffalo 
gnat and the symphoromyia. It is highly improbable that these 
flies have anything to do with the transmission of this disease. 1 
have been able to find little information on them as possible vectors. 
Nuttall^ tried for a long time unavailingly in England to convey 
the Trypanosoma hrucei by means of the genus of biting flies called 
Stomoxys. Schuberg and Kuhn,^® hmvever, record a successful 
transmission of relapsing fever by Stomoxys. 

How did the disease enter Colorado? It is not only possible but 
perhaps probable that the band of gjqjsies mentioned by Header, 
that stopped in Bear Creek Canon at the tent where Header’s 
patients resided left behind certain undesirable visitors in the form 
of infected body-lice. Granted this, .it follows that the descendants 
of these pediculi either retained infecting ability from the summer of 
1915, until the summer of 1917, a very remote possibility, or other 
unrecognized cases have come and gone and the said descendants 
have had opportunity for receiving their infecting store of spiro- 
chetes. In any case it seems beyond doubt proved that an endemic 
form of relapsing fever has been established in Colorado. 
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A VACCINE FOR THE TREATMENT OF BRONCHIAL ASTHMA: 

REPORT OF TWENTY CASES.^ 

By J. Morrison Hutcheson, M.D., 

AND 

S. W. Burai, M.D., 

RICHMOND, VA. 

The work of Auer and Lewis, Meltzer, ^'aiighan, Babcock 
and others leaves little doubt that the disease so long known as 
broncliial or idiopathic asthma has lieen permanently removed 
etiologically from the neuroses, and is now fully explained as a 
manifestation of protein sensitization. The paroxysmal out- 
bursts represent anaphylactic shock and the various causes for- 
merly tliought to act refle.\ly, and whose removal often resulted 
in cure, are now believed to be foci from whicli the foreign materia! 
necessary to induce an attack is elaborated. 

Judging from tlie nddely diversified nature of the exciting causes 
of asthmatic seizures it would seem probable that the specific 
poison eitlier occurs in a number of forms or is common to a great 
variety of plants and animals as well as bacteria. Moreover, from 
our understanding of tlie conditions underl.idng sensitization it is 
C5*idcnt tliat an immunity could be produced provided the specific 
protein was capable of being isolated in an available form and 

• Rc.id before the Nineteenth Annual Meeting of the Trj-St.itc Medical Socict.t , .at 
Durham, N. C. 
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injected into the sensitized individual in suitable amounts and at 
proper intervals. This procedure, however, assuming that it was 
possible in more than a limited number of cases, would involve an 
amount of time and work far exceeding the means of the average 
sufferer from astluna. 

Certain observations of the writers, derived from the study of 
a considerable number of cases of asthma, have strongly suggested 
the possibility of the presence of tlie specific protein in the bronchial 
secretions of the patient liimself, and also tliat this protein may be 
recovered in suitable form for use in bringing about immunity. 

In the fall of 1915 we began to prepare vaceines for asthma cases 
along the lines suggested by Babcock. From our first patient _we 
succeeded in growing the organism described by him, along with 
a few streptococci and staphylococci. Tlic result in this case w\as 
truly remarkable. The second or third injection wvas sufficient to 
give immediate and absolute relief for a jieriod of a' year. In 
our second attempt at sputum growdh from an asthmatic we 
failed to grow Babcock’s organism and despaired of making up the 
vaccine because of the fact we w^ere led to believe from his results 
that his organism w'as specific for this condition. AYe did, how^ever, 
prepare a vaccine from the growl:!! which contained strc])tococcus, 
staphylococcus and Micrococcus catarrlialis along wntli a small 
amount of broth-culture media. TJie result in this case w^as even 
more strilcing than tlie first. Our third case w^as treated with tlie 
mixtm-e of the broth sputum and the bacterial flora, and the out- 
come of the treatment was equall 3 '' as startling. We then abandoned 
the anaerobic method of culture and commenced to grow our 
organisms by aerobic methods. More reeently w'e liave been 
adding a drop or twm of guinea-pig serum along Avith the sputum 
and broth and incubating the whole for a period of forty-eight 
hours before making up our vaccine. 

Our present vaccine is made in the following manner; 1 c.c. 
of w'ashed sputum is incubated in 10 c.c. of broth and 1 or 2 drops 
of guinea-pig serum for a period of forty-eight hom’s. At the 
expiration of that time the culture is standardized and killed by 
heat of 60° C. for a period of two hours. Further decomposition 
is prevented by adding carbolic acid until a 1 per cent, solution 
results. This is cultured out to ensure sterility of our suspension. 
The vaccine is then diluted wdth normal saline until each cubic 
centimeter of the suspension contains 500,000,000 to 1,000,000,000 
organisms. The initial dose is 5 minims and each subsequent 
dose is inereased by 1 minim. We do not increase beyond 15 
minims, although we may continue the treatment several weeks 
after this amount has been reached. 

At first glance this mixture seems to be a gunshot one, but a 
more careful survey of its constituents and the results obtained 
by Its administration should, in our opinion, warrant its use. It 
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is quite possible that the anaphylatoxin that is responsible for 
astima may be produced in vitro, and that the proper adminis- 
tration of this anaphylatoxin may give a relative immimity to 
further intoxication. 

Friedberger succeeded in producmg toxic substances in vitro, 
and these gave rise to typical anaphylactic symptoms when injected 
into normal animals. In later' experiments, however, he obtained 
similar poisons from bacteria and other proteins by their incubation 
with normal guinea-pig complement without the concurrence of a 
specific antibody; while other observers have been able to isolate 
similar poisons by the incubation of normal guinea-pig serum with 
starch, agar, etc., and have decided that the poison originated 
from the serum. Friedberger, however, objected to this on the 
grounds that the small amount of protein impurities in the agar and 
starch furnish the material for the formation of the anaphylatoxin. 

The exact nature of asthma anaphylatoxin then is still unknown, 
but it is reasonable to believe that the anaphylactic symptoms are 
produced by the digestion and the split products of the sputum, 
bacteria, etc. 

It has been observed that animals receiving injections of a foreign 
protein at short intervals develop a decided resistance to this sub- 
stance, so that several lethal doses for a sensitized animal may be 
given without producmg symptoms. If, however, the time between 
injections is sufiicient to sensitize the animal anaphylactic shock will 
result. In other words, frequent doses at short intervals will confer 
an immunity to a protein, while if the dose is spaced over a period of 
eight to ten days the anhnal becomes hypersensitive. In giving 
vaccine we attempt to raise the resistance of our patients against 
the anaphylatoxin of asthma. In other words, we vaccinate 
against anaphylaxis, and the resulting state might be called anti- 
anaphylaxis. 

We have been able so far to observe the effect of this plan of 
treatment in 20 cases of typical bronchial asthma. 

In 12 of these cases complete relief from attacks was experienced 
after from one to five injections of the vaccine and this relief has 
persisted up to the present time. The longest period of freedom 
from symptoms is sixteen months, the shortest six weeks. 

In 5 cases distinct improvement has been noted eitlier in the 
frequencj’^ of the seiziues, their severity, or their duration. In 
3 of tliese cases improvement occurred only after a second vaccine 
had been made and administered at shorter intervals tiian the first. 

In 2 cases no effect at all Avas produced. One of tliesc patients 
was an elderly man m'th emphysematous lungs and a history o 
astlima extending over twenty years. Astlima in the other case had 
followed injury to tlie chest and roentgen-ray examination revealed 

ununited fractures of several ribs. . 

In 1 case administration of the vaccine seemed to increase tlic 
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intensity of the paroxysms, a result which appeared to be explained 
by the fact that too long a time was allowed to elapse between 

injections. . i -itt 

Injections have in most cases been made twice a week. We are 

of the opinion, however, tliat a shorter interval will prove more 
desirable. We have also attempted, in eacli case, to remove an 
obvious foeus of infection, but have refrained from any other 
treatment while the vaccine was being used. 

We have been greatly impressed by the above results and hope 
to determine in the near future (1) whether or not the elements 
constituting the mixture are effective if injected separately; (2) 
also whicli element is potent; (3) and wliether the protein injected 
is specific or not. 


A STUDY OF ATMOSPHERIC AIR IN THE UPPER DIGESTIVE 

TRACT.* 

By John L. Kantor, M.D., 

ASSISTANT IN GASTnO-ENTEnOLOGY, VANDEnBILT CEINIC, AND MT. SINAI HOSBlTAli 

DISPENSAKY, NEW Y'ORK CITY. 

It is only within recent years that sufficient attention has been 
accorded to the role played by atmospheric air in the physiology and 
pathology of the digestive tract. Although the symptoms associated 
with the presence of gas — belching, tympany, meteorism, flatulence, 
etc. — ^have been the subject of comment from the earliest times, it 
has most commonly been taken for granted that the gases in question 
have had their origin entirely within the body, whether from the 
decomposition of food, the exlialation of vapors or from the interplay 
of gas-producing juices. It would seem therefore advisable, before 
presenting any observations based on newer methods, to pass in brief 
review the more important of the many scattered observations of 
earlier writers. 

I. historical background. 

Interest in the subject dates back to the time of Hippocrates, to 
whom is ascribed a book on the “winds ” or “flatuosities.”2i Fol- 
lowing this authority, many of the ancients created an entity of the 
condition, to which they gave the name morbus ruetuosus, and 
ascribed all sorts of disorders to it. These men became known as 
“ pneumatists, ” This doctrine was energetically opposed by 
Combalusier (1747),“ who attempted to give a more restricted 
significance to the role played by the gases, 

* Read in part under the title of "The Physiology of Acrophagia at a meeting 
^ction on Medicine of the New York Academy of Medicine, December 18 

ir I: discussed the paper and his remarks are published in the 

Medical Record, 1918, xciii, 100. 
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Although as far back as 1652 a study of the intestmal gases liad 
been made by Van Helmont/^ it was not until the end of the eigh- 
teenth century that the indefinite notion of morbus was abandoned 
and that interest was centered on the actual composition and 
origin of the gases (Jurine (1789),® Gerardin (1814),i^ Magendie 
and Chevreul ( 1814 ), Vauquelin (1817),®^ Lameyran and Fremy 
(1819) ,2® etc.)- As material, both humans and animals were used. 
The human subjects were examined apparently only postmortem, 
freshly executed criminals being common objects of study. Despite 
the presumably crude methods employed, the basis for the chemistry 
of the subject was reallj’’ laid down in these investigations. 

At this period also we have the first clear account of air-swallowing 
in Magendie’s report of the case of a conscript who practised auto- 
inflation in order to avoid military service (1813) In 1832 Baumes^ 
published a series of letters in which he strongly advocated the view 
that under appropriate irritation the mucous membranes could give 
rise to a gaseous flux, just as they do to a mucous or serous or hemor- 
rhagic flux — iihi stivuihiSy ibiflvxus. This work is the historic basis 
for the theory of "alimentary respiration.'^ 

With the exception of the careful quantitative studies of Chenllot 
(1833)® on the gases of man in health and disease, not much of 
importance was added by French scholars until the renewed interest 
in air-swallowing late in the nineteenth century. On tlie other hand, 
German workers began to contribute extensively to our knowledge 
of the gases of fermentation. Apparently their interest was first 
directed in this channel by the discovery that inflammable gases 
may be present in gastric contents''" and a rather rich literature was 
created on this subject alone (Carius (1865),^ Popoff (1870),-'- ^ 
Emminghaus (1872),*-* Ewald (1874),'® Schultze (ISId),'' Heynsius 
(1874),2o Poensgen (1879),^' Korach (1880)“). These investigations 
were expanded until the whole question of gastric fermentation and 
putrefaction was covered, not only from its chemical aspect, but from 
the bacteriological and general clinical view-points as well (Naunyn 
(1882), Miller (1885, 1886),®'®® Minkowski (1885),®^ Riegel 
(1892)," Kulm (1892),®" ®® Hoppe-Seyler (1892),"-® Boas (1892),® 
McNaught (1893),®® Straus (1894, 1896),'® Dallcmagne (1895),'® 
Mills (1896),®® Basch (1908)®). _ 

Interesting as this work is, it should be noted that in the last 
analj'sis it tlirows light on but a single pathological condition, namely, 
pyloric obstruction AAuth gastric fermentation and putrefaction, and 
that it gives but indireet evidence, if indeed any, as to the ordinary 
sources and behavior of the gastric gases. Of really greater impor- 
tance for this purpose are the experimental contributions of 11^"^'’ 
(ISGO),'® Tappeiner (1882),®“ Schierbcck (1892, 1895),'®'® Gigho 

♦ "jUs (Patient) bcim Anstccken einer Ciciirro rufalliK nufstos-en mus-ito. ziim 
ersfOD jM,-!! zu Fcincr lucht ^crinKCn VcTO-undcrunt: die nrennl)arkeit bctitcs Rue 
constatierte, und immer %neder . . . dcinonstricren konntc. 
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(1905),^® Woodyatt and Graham (1912)/^ and Yllpo (1916).^^ 
The general trend of most of this work is toward the belief that the 
basis of gastric gases under normal conditions is constituted by 
atmospheric air, modified in its composition by certain definite 
processes to be described later in this paper. ^ ^ 

Mention has already been made of the work of h'Tagendic. This 
illustrious physiologist pointed out tliat air-swallowing was akin to 
the “cribbing^’ of horses, that the condition was by no means a 
rare one — ^lie found it in at least eight out of one hundred students 
examined— and that it could be acquired by practice. He also made 
the first attempt at describing tlie. mechanism of the act itself. 
Despite the publication in tlie succeeding years of several special 
articles on the subject (Pierquin (1830), Hensinger (18G2),<‘*^ 
Falke (1863),®^ Piorry (1871),®* Weissgerber (1878)®’), as well as the 
mention of air-sival lowing as a possiliility in some of the general 
medical works of the period (c. g., Chomel (1842),® Andral 
(1848),^ Luton (1870),*® *’ Eichhorst (1887)’*), it was never fully 
realized that air-swallowing is a perfectly normal physiological 
process, nor that under pathological conditions it may give rise to 
disturbances generally assumed to be due to gases originating within 
the body. 

Indeed, it was not until the publication, in 1889, by Quincke®® 
and in 1891 by Bouveret®® that the present view-point was given 
complete expression. Bouverct’s term “aerophagia’^ was imme- 
diately accepted and confirmatory papers followed each other 
quickly (Rosenbach (1889),®® Aubert (1891),®’’ Pitres (1895),®’ Obici 
(1895),®® Vauthey (1890),®* Vincens (1900),®* Linossier (1901),** 
Lyonnet and Vincens (1901),*® Mathieu and Follct (1901),** Sou- 
pault (1901),®® Bouveret (1901),®® Perrody (1902),®’ Morange 
(1903),*® Mathieu (1904),*® Spivak (1905),®® Dobrovici (1906),®* 
Ewald (1910),’® Thomas (1912),®’ Leven (1913),*’ Bucholz (1913)®“). 
Roentgen-ray observations have been reported by Abrams (1898),®® 
Variot (1901),®* Hoffmann (1905),®® Soupault (1906),®® Lesage, 
Leven and Barret (1908),*® Leven and Barret (1909),** Thomas 
(1912),®’ Eisler and Kreutzfuchs (1912),®^ Kraus (1912, 1913),’®* ’os 
Barclay (1913),®* Leven (1913),*’ Smith and LeWald (1915).®* 

II. the nature and origin of the gases ordinarily present 

IN the stomach. 

Although it is perhaps now generally recognized that air is con- 
stantly being swallowed by normal individuals, it is not so widely 
admitted that the gases of the stomach are derived entirely from the 
atmosphere. Clinicians have long puzzled over the nature of certain 
violent outbursts, in patients proved to be free from gastric fermen- 
tation, of acute meteorism, generally associated with eructations of 
apparently enormous quantities of gas. Some writers have attempted 
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to include all such cases under the head of aerophagia, and Buch- 
holz®“ has devoted a thesis to the proof that even the most severe 
forms (acute gastric dilatation) are nothing but aerophagia ran riot. 
Others have from time to time advanced the hypothesis that there is 
sudden nervous relaxation of the pylorus with regurgitation of 
(preformed) intestinal gases or of alkaline duodenal contents 
(Benedict^ into an acid stomach with a consequent liberation of 
carbon dioxide. To be sure, Hoppe-Seyler-^ did find increased 
amounts of CO 2 in the stomach in the presence of duodenal regurgi- 
tation, and the explanation as advanced cannot be denied ex cathedra. 
However, the' experimental evidence thus far available seems 



Fig. a . — ^Hoppe-Seyler’s apparatus for analyzing tho gas of the stomach. 


opposed to this 'tdew, for Schierbeck^ found that the gas values 
obtained in the stomach under various conditions were the same 
whether the pylorus was artificially closed off or not, and Dobro- 
vici®- showed that the pressure in the small intestine can be increased 
without regurgitation until, at 40 cm. of water, it is the ileocecal 
valve and not the pylorus that gives way under the strain. 

On the other hand, a third theorj^ already mentioned under the 
name of “gastric or alimentary respiration,” deserves more detailed 
consideration. If the gaseous constituents of a normal stomacli 
are removed and analyzed, generally notiiing but oxygen, nitrogen, 
and carbon dioxide will be found in proportions approximating, m 
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never quite the same as, those of atmosplieric air. This investigation 
may be carried out in several ways. Perhaps the simplest, though 
possibly the crudest manner, is to collect the gas ot eructations 
directly, as was done by Ewald and RupsteW^ m their case of 
pvloric obstruction. Another method is to introduce a tube and 
obtain the entire contents of the stomach (Iloppe-Seyler,- ^hpo )• 
In animals more elaborate procedures can be carried out, ihus 
Schierbeck, in his classie studies of CO2 tension/*' filled the stomach 
with water, withdrew the fluid after an interval sufficient for com- 
plete absorption and estimated the CO2 after driving it off by 
boiling into a standard baryta solution. Woodyatt and Graham,*’^ 
in their confirmatory investigations, preferred to fill the stomach with 
air and to estimate the CO2 carefully in the resultant gas mixture. 
Giglio^® punctured the stomach directly and thus obtained gases 
absolutely free from secondary air contamination. 

In a few preliminary estimations* undertaken on an iinselected 
series of individuals aspirated at various intervals after eating, 
I obtained the following values: 



Gfts recovered, 

COi 

0 

N 

SpBcimon. 

o.c. 

per-cent. 

per cent. 

per cent. 

1 

49.5 

4.4 

19.1 

76.5 

2 

12.2 

4.1 

13.0 

82.3 

3 

30.9 

0.2 

18.5 

75.3 

4 

48.2 

2.0 

17.0 

81.0 

5 

43.4 

4.1 

17.2 

79.0 

Average 

39.0 

4.10 

17.08 

78.82 

Inspired air (after Howell) 

0.04 

20.90 

79.0 

Expired air (after Howell) 

4.38 

10.02 

79.0 


These figures confirm those originally reported by Hoppc-Seyler"- 
on the aspirated gases of non-obstnicted cases as well as those 
reported by Pitres,®’ by Soupault®” and by Linossier^®- on the gases 
of eructations. 

The striking feature in all these results is the relatively high pro- 


* The apparatus employed was tlie simpler one of the two de\dscd by Hoppe- 
Seyler,5’ the stomach contents being obtained by aspiration with an Ewald bulb, 
instead of by siphonage with a funnel as originally recommended (see Fig. A) . The 
outfit consists essentially of a graduated tube (in wliich the gases are collected and 
analyzed) provdded with two wide outlets at the bottom, and a narrow one at the top. 
The uppermost opening, closed off by a stop-cock, is connected with a thistle funnel 
through wliich the necessary reagents are admitted. The upper of the two lower 
apertures is connected -with the stomach-tube (single opening at the end) and the 
lowermost of the two lyith the aspirator. Both can bo closed off %vith pinch-cocks. 
The entire apparatus, including the stomach-tube, is filled with water, the end of 
the tube being sealed off with a plug of vaseline, and the exhausted aspirator is 
attached to the distal end of the system. The tube is then introduced into the 
stomach, and aspiration commenced. The gas volume may be read off directly 
from the graduations. The CO 2 is absorbed in 20 per cent. KOH, the oxygen in 
^rongly alkalinized pyrogallol solution. The nitrogen is estimated by difference. 
These experiments were performed in the summer of 1916 in the Laboratory of the 
Department of Physiology of Columbia University. It is a pleasure to aclcnowledge 
the kind interest of Professor Lee and his generosity in providing the necessary 
apparatus, ” 
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portion of carbon dioxide. This gas obviously cannot come from 
admixture with expired air, for it occurs in amounts equal to if not 
greater than the latter. What, then, is its origin? 

As early as 1814 Gerardin and Magendie'^ tied off loops of intestine 
in dogs and found an accumulation of gas which thej'- attributed 
to vital secretion of the mucosa. As alreadj* mentioned this theory 
was elaborated particularly by Baumes in 1832.^ It received still 
further confirmation from the animal experiments of Planer in 
1860,^'’ who found that the stomach absorbed oxj^gen and secreted 
carbon dioxide in the proportion of two parts of the latter to one of 
of the former. Subsequently, however, the view that a direct secre- 
tion of COo takes place was abandoned, and it was generally assumed 
that the oxygen and the nitrogen of the stomach gases come from 
the swallowed air, whereas the CO 2 arises from the blood by simple 
diffusion. In 1892 Schierbeclc'^ made an important series of experi- 
ments, using the method described at the beginning of this section. 
This author found that CO 2 is always present in the stomach and that 
its tension varies directly with the stage of digestion. Beginning 
Mo’th 30 to 40 mm. in the fasting animal tlie CO 2 tension rises to 130 
or 140 mm. at the height of gastric activity. Schierbeck therefore 
rejects the view that the CO 2 results from diffusion (for its tension in 
the cavity of the stomach is far higher than it is in the gastric 
vessels*) and concludes that the gas is an expression of the metabolic 
activity of the gastric mucosa. In other words, he has furnished 
a strong experimental basis for the old theory of alimentarj' 
respiration. 

These studies have been extended by Giglio,’® who found that the 
production of CO 2 is considerably influenced by the kind of food 
ingested, the carbohydrates causing the greatest production of the 
gas, the fats the least. In normal dogs he could not confirm the 
classic 1 to 2 ratio of Planer, but found values ranging from 1 to 1.30 
to 1 to 0.67 according to tlie diets used. 

From the work quoted it cannot longer be doubted that some of 
the gas (CO2) normally present in the stomach arises from the gastric 
mucosa itself. What evidence is there that this gas may at times be 
produced in such amounts as to cause gross pathological accumu- 
lations? Bardet- has studied 2 cases of occasional flatulence. ^ He 
recovered 20 to 50 liters of gas in one hour, and this gas contamcc 
on an average: CO-, 80 per cent.; O, 7 per cent.; N, If per cent. 
Woodyatt and Graham''^ found in a case of acute gastric dilatation: 
CO2, 24 per cent.; 0 , 4 per cent.; N, 72 per cent. Expenmcntallv 
Schierbedc^' showed that the low CO 2 tension of a fitting anima 
could be increased by injections of pilocarpin and that tlic fug 1 
tension of a fed animal could be depressed by injections of mco in. 
A high CO2 tension persisted unchanged after vagus section. Unfor- 

* The nvcWRC CO; tension of arterial blood is 35 mm. He. (IIo«r!l-‘J. 
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tuiiately, further direct expcrinicuts on the nervous control of gas 
production are wanting.* The entire question must really be studied 
much further before we can s])cak with real confidence of these 
abnormal gas productions. 


III. THE ENTRY OF AIR INTO THE .STOIUACIi; AIR-SWALLOWING. 

If any sufficiently large group of individuals be examined it will 
be found that perhaps a majority will recall that they belch after 
eating. t A smaller number will be able to belch on request. A 
very few may be able to swallow air when asked to do so. In 
addition a certain proportion will be found to be unconscious 
belchers and air-swallowers, whereas a final group will be quite 
unable to belch or to swallow air even after making every effort 
to acquire the practice. It is important for the student of the 
physiology of air-swallowing to bear these facts in mind, for we 
are about to enter a field in Avhich there is every gradation between 
tlie distinctly conscious oi’ volitional on the one liand and the sub- 
conscious, automatic or reflex on the other. It is not witliout 
reason that the French have described aerojihagia as an uncon- 
scious voluntary act. This apparent paradox is essentially true, 
for in the first place no act of air-swallowing can be initiated without 
the participation of striped or voluntary muscle groups on the 
one hand, whereas it can be checked or prevented by the influence 
of the will on the other; and in the second place the process may 
be repeated so often that it becomes a habit and thus passes into 
the realm of the subconscious, where it is no longer recognized 
as a distinct procedure by the subject. 


* In this connection it mfiy ho of some interest to recall tlie lollomrif; obsorvnfion. 
As is well known, certain fishes arc supplied with air bladders (oriKinally derived 
from the alimentary can.al), and in .some of these, highly vascular bodies known as 
red glands or gas glands, are present. These bodies serve to regulate the interchange 
of gases in the bladder, and this rudiinenlary or secondary respiration has often been 
pointed to as being analogous to the alimentary rc.spirntion of the higher vertebrates 
wluch wo have been studying. A very elaborate study of the function of the air 
bladder was undertaken bj' the French zoologist Moreau.^* This worker made the 
interesting discoverj' that section of the sympathetic nerve to the swim bladder 
causes an increased production of oxygen, whereas section of the vagus docs not 
affect the o.xygen content, 

t Among the Orientals, belching in public is not considered out of place, ns with us. 
Thus Morange writes;’® “Un de nos amis, offiefer d’infantcric coloniale, ayant pris 
part h la rocente campagne de Chine, nous d6crivait commo suit Ic c6r6monial do la 
fin d’un diner chez un riche mandarin; nprds lo ddfild d’unc trentainc do plats ct 
1 absorption du riz traditionnel, I’amphytryon sc I6ve ct s’excusc auprSs de scs 
invitts de Ics avoir si pitoyablemont traitOs, redoutant quo lour faim nc soit pas 
compl^tement assouvic. Ceux-ci protestent alors avee v6h6mencc, vantant la 
dchcatesse, la varict6 des plats sends; puis, appuyant Ics mains sur lo ventre, ils 
s approchent de lour hotc ct lui lanccnt en plein visage plusiers rots bien sonorcs, 
temoignant ainsi quo leur cstomac est bien garni." The following quaint passage 
from a letter by Flaubert is also & propos: "Quelques fois nous nous arrdtons pour 
dejeuner dans un restayrant turc; lA on d6chirc la viande avec ses mains, on rocueillo 
a sauce avee son plain, on boit do I’eau dans des jattes, la vermino court sur la 
A"b I’assistance rote qui mieux mieux, e’est charmant.” (Quoted by 
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Air may enter the stomach in one of two ways; It may either 
be carried down vdth fluids or solids in ordinary swallowing or it 
may be "gulped” down alone. 

The Swallowing of Air with Food. This method of air 
entrj'^ into the stomach occurs to a greater or a less degree in every 
individual. It is nearly always subconscious. In order to under- 
stand the mechanism of this process it is necessary to rewew critic- 
ally and in some detail our knowledge of deglutition in general. 

The M echanism of Deglutition. Magendie''® made the first 
classic studies on the subject and came to the conclusion that a 
bolus is propelled by peristalsis through three successive portions 
of the tract, viz., the mouth, the pharynx and the esophagus. 
Between the years 1880 and 1883 the Berlin physiologists, Kro- 
necker, Falk and Meltzer, carried out a series of brilliant investi- 
gations which have served as the basis for our modern knowledge 
of the subject. Kronecker and Falk*®® found that at the moment 
of swallowing a pressure of 20 cm. of water is developed in the 
buccopharynx and that it is propagated onto the esophagus, but 
is absent in the stomach. Furthermore, by means of balloons in 
the pharynx and esophagus, connected with a recording dnim, 
Kronecker and Meltzer showed that fluids were projected down 
almost instantaneously.**® **2 They then presented a theory of 
deglutition essentially as follows: The swallowing act is initiated 
by a contraction of the mylohyoids, which develop enough pres- 
sure to "squirt” the bolus dovm the entire esophagus without 
the aid of peristalsis. After the passage of the fluid the esophagus 
begins to contract until, at about six seconds, the “wave” reaches 
the cardia. This contraction serves, simplj’’ as a reserve means 
of clearing the esophagus of the last remnants of the original bolus. 
Further graphic studies were contributed by Schreiber,*®® *®® 
who showed that before the esophagus opens to admit the bolus a 
considerable negative pressure is developed. Instead of reach- 
ing the cardia in one-tenth second, as Kronecker and Meltzer 
supposed, it takes almost tivo seconds for this period of the act, 
a figure more nearly in accord with roentgen-ray observations. 
This first stage of swallowing was studied in greater detail by 
Kindermann (vdth Zwaardemaker) (1903),*®® who proposed to dmuc 
the entire act of deglutition into two main periods, a buccopharyn- 
geal and an esophageal. The buccopharyngeal period is furtlier 
subdivided into three phases {Einslellnngs'phase, Avstreibimgs^pnasc 
and Regresnrephase) according to the role played by the ® 
the mouth, tlie soft palate, the hyoid bone, the larvmx, an ic 

epi- and mesopharynx. * -i * 7 

The next important physiological observations were contributed 
by clinicians. The surgeon, v. Mikulicz,*-® became attrac c 0 
the subject through his interest in esophagoscopy. ^ 
that the esophagus is open and air-containing from t ic e\ c o 
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the larvnx to the cardia, and that the pressure within the lumen 
is normally from -0.5 to -3 cm. of water (Schhppe, working 
independently, gives practically the same figures). hluids may 
pass through the cardia into the stomach without the aid ot any 
factor other than gravity alone. In a very thorough study, based 
on anatomical, pathological and clinical grounds, tlie laryngolo- 
gist Killian showed (lOOS)''’' that the top of the esophagus was 
closed off from the hypopharynx not only by the dead weight of 
the opposed larynx but by a very real, tonically contracted sphinc- 
teric musculature. To this he gave the name “mouth of the 
esophagus,” and found that it relaxed, by an inliibitory reflex, only 
on swallowing, retching and vomiting. 

The first roentgen-ray observations were made in 189S _by 
Cannon and Moser,®® who sliowcd that fluids Avcre projected rapidly 
(squirted), whereas solids and semisolids were jirojicllcd more 
gradually bj'" peristalsis. These studies were followed by those of 
Eylnnan (1903),®® who directed his attention entirely to the bucco- 
pharjTigeal period of deglutition. Further roentgen-ray observa- 
tions have been reported by Hertz (1907),'®® Scheier (1911),'®' 
Schreiber (1911),'®' Kraus (1912),'®' Held and Gross (190G)'®' and 
Hirsch (1916).'°' The work of Kraus is particularly important. 
This observer found, by means of roentgen cinematography, what 
had indeed been described earlier by Hertz, namely, that the 
esophageal period is really of more importance than earlier writers 
had assumed. Instead of the bolus being squirted through the 
cardia with the initial buccopharyngeal thrust, it passes but slowly 
into the stomach under the pressure of the esophageal “peristole,” 
and is followed invariably by .a bubble of air. It is only by means 
of a nice interplay of cardiac relaxation and esophageal peristalsis 
that the bolus is finally delivered into the stomach. 

Reviewing the above descriptions of the act of deglutition in 
the light of his own fluoroscopic observations the \vriter has come 
to agree thoroughly with Kraus in his statement that too little 
importance is generally attached to the phenomena associated 
■with the cardia. This is undoubtedly due to the difficulty encoun- 
tered in studying this region before the application of the roentgen 
rays to clinical physiology. It would seem perhaps more in har- 
mony with the la'test studies to speak of the SAvallowing act as 
composed of three, rather than two, chief periods, viz., a bucco- 
pharyngeal^ period, an esophageal period and a cardiac or cardio- 
gastric period. This would bring into greater prominence such 
important work as that of Muller and Saxl (1908),'®' who suggested 
that both the rearrangement of the individual muscle fibers and 
the relaxation of their tone is due to a reflex from swallowing; as 
well as that of Cannon and Lieb (1911)®' who studied this phe- 
nornenon experimentally in man and animals, and gave it the happv 
designation of “the receptive relaxation of the stomach.” In other 
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words, the act of deglutition is consummated, not with the arrival 
of the bolus in the esophagus or at the cardia, but with its pene- 
tration into the stomach; and the preparation of the latter organ is 
just as much a part of the process as are any of the phenomena 
heretofore considered. In fact, we are dealing with an orderly 
progression of pressures and inhibitions which may be presented, 
so far as they are known, schematically, as follows: 

A. Pressures: 1. Initial buccopharyngeal thrust (Meltzer and 

collaborators). 

2. Esophageal peristalsis (Magendie, etc.). 

B. Inhibitions: 1. Inhibition of esophagus mouth (Killian). 

2. Relaxation of esophagus (Schreiber). 

3. Inhibition of cardia (Meltzer). 

4. Receptive relaxation of stomach (Cannon). 

From this new view-point, then, the known facts of deglutition 
may be summarized as follows: 

Buccopharyngeal Period: The mouth is closed off anteriorly by 
the rise of the base of the tongue, the nasopharynx by the rise 
of the soft palate. The larynx advances and is sealed by the 
epiglottis and the back of the tongue. The bolus is tlirust down 
by the contraction of the mylohyoids chiefly. This period is 
completed with the return of the larynx to its original position and 
is over in less than a second (seven-tenths to one second — Kraus). 

Esophageal Period : This period begins almost immediately with 
the discharge of the deglutition reflex by a’ relaxation of the entire 
esophagus. At two-tenths second (Screiber) the esopliagus mouth 
opens just long enough to receive the bolus. After the entry of the 
latter, peristalsis begins at the closed esophagus mouth and forces 
down the bolus with its accompanying air bubble. This period ends 
with the arrival of the wave at the cardia and lasts six to seven 
seconds in all. 

Cardiogastric Period: This period also begins ivith the dis- 
charge of the deglutition reflex, by an inhibition in the tone of the 
cardia (Kronecker and Meltzer) and a relaxation of the stomach. 
According to Cannon the lowest point of intragastric pressure is 
reached at approximately the time when a bolus is delivered into 
the stomach bj’’ the esophagus. After the relaxation, which requires 
about ten seconds for its full development, there is a rapid reco\ cry 

of the former tonicity. • _ _ . , • . , 

It is thus seen that the successive periods overlap, in this vaj 
providing for a practically continuous passage of the bolus. le 
only delay is at the cardia, where the relaxation is ne\'cr comp e c 
enough, nonnally, for a discharge of the bolus, cn masse, into ic 

stomach. , . .. 

SwaUou'iiig Sounds. On auscultating an empty stomach m tli 
epigastric region during a single swallow of fluid a verj charac eris ic 
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sound is heard six to seven seconds after deglutition. 'Ihis phe- 
nomenon was carefully studied by Meltzer=>- (18S3)/^« and was 
called by him " DurchjircssgcrauscJi” It has become^ known in 
the literature also as the “second swallowing sound. Meltzer 
found that the interval elapsing before the sound was heard cor- 
responded to the time necessary for the wave of esophageal peris- 
talsis to reach the cardia, and he therefore formulated his theor,\ 
that the bolus, after being shot rapidly through the esophagus, was 
Jield up until the succeeding wave of peristalsis forced it into the 
stomach. If the cardia was relaxed — as was found to be the case 
in a small minoritj^ of individuals — the lood ivent through at 
once, and a short ‘‘ DnrchsprifzfifirtluscJi^^ (“first swallowing sound ) 
was heard correspondingly earlier. The same author also pointed 
out (1884)“’ that the sound was not heard over the filled portion 
of the stomach, and that as more food was ingested the murmur 
became fainter (higher pitched), and finally quite inaudible. Zenker 
(1884)““ was the first to advance the tlieory that as each liolus 
reaches the cardia it separates into two parts, the fluid constituents 
going through first, the air following later with a murmur. As 
proof, he brought forth the fact that in an inverted subject the 
murmur is heard immediately after swallowing. In 1887 Quincke 
furnished still more elaborate experimental evidence’^ that the 
swallowing sound was due to the entrance of air into the stomach. 
Experimenting with narcotized dogs, he introduced a tube through 
the esophagus to a point somewhat above the cardia. This tube 
was attached to a burette in such a fashion that air or water could 
be introduced at will. It was found that if a normal-sized bolus 
of air or water was delivered into the esophagus by this means 
it was promptly propelled into the stomach by the so-called second- 
ary peristalsis of Kronecker and Meltzer”- — peristalsis not asso- 
ciated with a previous deglutition. When water alone was intro- 
duced no swallowing sound was observed; only when air had been 
previously admitted was the murmur audible. Quincke con- 
cluded that the character of the swallowing sound depended upon 
the amount and consistence of the bolus as well as upon the size 
and position of the air space in the stomach. 

The first roentgen-ray studies of the swallowing sounds were 
made by Hertz (1907) This author experimented on a group 
of healthy men and observed that certain changes in the character 
of the sounds were associated with changes in the position of the 


* The farst author to mention this sound was Natanson (1864) ,'22 but his descrip- 
tion was very incomplete. Hamburger made an elaborate study of the auscultatory 
plmnomena of swalloiving (1868),*““ but listened to the esophagus from behind and 
did not hear the sound. Allbutt follows Hamburger entirely (1875). ‘'s The only one 
• Meltzer was Zenker who described the murmur accurately 

in 1S09. His onginal paper appeared in a small psychiatric journal and did not 
receive general recognition. 
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body. Although he correctly observed that the second swallowing 
sound was heard just after the food had left the esophagus he failed 
to give any satisfactorj’’ explanation for the phenomenon. Kraus 
(1912)1°^ was apparently the first roentgenologist to make the 
positive observation that the swallowing sounds are caused by 
the penetration of air into the stomachy but he has published no 
detailed account of the subject. 

Experimental. In ^dew of the above rather unsatisfactory state 
of the literatiue the vuiter undertook a study of the problem vdth 
the aid of the fluoroscope, hoping in this way to establish more 
precisely the relation between tlie swallowing sounds and the entry 
of air into the stomach. As subjects, ten healthy men were selected. 
These were examined fasting. At practically every session a com- 
plete standard opaque meal — 100 gm. barium sulphate in two glasses 
(500 c.c.) of fermented milk — ^v^as given so that the conditions could 
be observed in each individual at every stage of gastric filling. 
Twenty-one observations were made in this series. The exact pro- 
cedure was as follows: The subject was placed behind the screen 
and a preliminary fluoroscopy made in order to note the presence of 
a fasting Magenbhse or other gas accumulation in the abdomen. 
The first glass was then given to the subject to hold in readiness, 
and he was told to make a single deglutition at the word “swallow” 
and to strike the operator at the exact time the order was carried 
out. It was found essential to adopt some such method of announc- 
ing the e.xecution of each swallow (whether by command or involun- 
tarily), as it would othervdse have been impossible for tlie observer to 
interpret correctly the phenomena occurring at the cardia. Finallj’’, 
tlie stetlioscope was adjusted in position, the rubber tubing being 
long enough to reach under the screen to the epigastric notch of the 
subject. The observations were made with the subject standing 
directly or obliquely in front of tlie tube* or Ijdng supine or obliquely 
above it. Holzknecht’s first oblique position was tlie one adopted 
(right shoulder to tube posteriorlj’’, left shoulder to screen anteriorly). 

The cliief findings may be presented as follows: in general, die 
bolus is found to reach the cardia in one or two seconds, depending 
presumably on tlie amount swallowed and tlie force employed in tlie 
effort. As a rule the food begins to penetrate tlie cardia in a thin 
stream vatliout any appreciable delay whatever. In several 
instances the bolus was held up at the cardia eitlier as a whole or 
after part had gone through. This was due to causes whicli cannot 
be gone into here. In every case examined a bubble of air was seen 
at the top of the food column (Fig. 1), and in many instances a 
distinct niveau (air above fluid) was in e\idence. Ko pen.staltic 
waves could be made out at any time, tlie barium column seeming 


♦ By means of the Coolidge tube (Schcidcl-Wcstcrn “Peerless” 
pracUcally continuous obsen-.ations lasting one-half hour or more, nero 


transformer); 

possible. 




Fig. l.t — Normal air-swallowing. First oblique position (Holzknecht) . Exposure 
at two seconds after deglutition. Gas present in stomach from previous swallowing. 
Food column occupies more than half of thoracic esophagus. Narrow stream trick- 
ling through cardia. Air bubble above food (no niveau). 


* On the occasions when a delay occurred at the cardia, there often appeared a 
rather violent and repeated contraction of the lower part of the esophagus, whereby 
the niveau (when present) was obliterated, the food column narrowed, and the bolus 
itself propelled for a variable distance up the thoracic esophagus. In such cases, 
the second swallowing sound was delayed until the spasm was relaxed and the esoph- 
agus had expelled its food content. In the most marked instance recorded, the 
sound was not heard until more than sixty seconds after the original deglutition. 

t In taking these plates a rather soft tube was used and exposures were made as 
short as possible to bring out detail in left diaphragm. The Magenblase was generally 
taken during expiration. Abdominal pressure was avoided so far as possible. The 
subject was of course always standing, distance of plate from anode being twenty-four 
inches. 

VOL. 165, NO. 6. — ^JUNE, 1918 
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the disappearance of the last portion of food through the cardia. 
It was, of course, impossible to recognize as snch the passage of air 
into' the stomach when this preceded, and in many cases even when 
■this followed, the opaque shadow; but whenever a bubble of air 
was completely incorporated within the bolus the characteristic 
sound was heard as it passed the cardiac boundary. In the reclining 



Fig. 2. — Normal Magcnhlasc bclorc belching. Same individu.al as Fig. 3. 


position, as might be e.vpectcd, tlie whole process of deglutition takes 
longer. The bolus reaches the cardia in from two to four seconds an( 
does not leave tlie esophagus completely for eight to tliirteen seconi s. 
In this case, as a rule, more tlian one swallowing sound is ncarc . 
Very often a murmur occurs at the beginning of cardiac passage in 
three or four seconds. Next a succession of sounds may appear a 
intervals as air mixed with tlie food passes tlie cardia. Finally, vi i 
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th© complete disappearance of the bolus, an entire series of squiits 
may be heard, at times interrupted by acts of inspiration. 

It follows from the above observations that the production of 
swallovnng sounds is due chiefly to two factors, T-hc first is the 
presence of air in the bolus; tlie second is the force of gravity. In 
other words, the time of occurrence as well as the number of swallow- 



Fig. 3 — .Same individual as Fig. 2, after belching. Note: changed position of 
diaphragm , small amount of residual air in stomach ; change in shape of food column 
(narrower and longer), and small bubble of air at top of duodenal cap. 


ing sounds depends entirely upon the position and distribution of the 
air contained in the bolus. A third factor plays a role of almost 
equal importance. If the cardia is open when the food arrives it is 
possible for (some of) the air to precede the bolus, and we then have 
the first swalloAving sound just as Meltzer described it. If the cardia 
IS relatively contracted, as is more often the case, there is time, in 
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the erect posture, for all the air to rise to the top of the fluid, and then 
only one — ^the^ second — swallovnng sound is heard. 

Let us now direct our attention to the gastric side of the picture. 
In the fasting^condition, as a rule, no distinct Magenblase is dis- 



Fic. 4.— Stoni.icli of .nir-swr.llowcr f.lled xvith st.indnrd b.irium meal. Note amount 
of air swallowed witli food. 


cernible. Onlv an indefinite light area ean be made out in tlie region 
of the fornbe* Witli tlie very first swallow, however, a clearly 
defined bubble of air appears in the stomaeh. This, witJi tlie opaque 
food below it, gives the t}-pical roentgen appearance of initial gastric 
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filling, viz., a light semicircle capping a dark inverted triangle. ‘VShtli 
each successive swallow the Mageiihlase increases in dimensions. 
Here an important distinction must be noted. In the hypersthenic 
or stout members of the group examined, with their high-placed, 
oblique stomachs, the Magenhlasc became flatter and flatter until it 
appeared above the horizontal food level as a broad but vep^ shallow 
segment of a very narrow oval. In these cases the swallowing sound, 



_ Fig. S.— Same indMdual as Fig 4 (ai^^swallo^^ er) . Standard barium meal with 
six additional deglutitions of air. Note thinning and elevation of left diaphragm. 


never very loud, became rapidly higher pitched and fainter, until 
by the time the first glass was consumed (250 c.c.) the murmur was 
generally inaudible. As soon as belching occmTed, which was usually 
early, the swallowing sound was restored. On the other hand, in the 
slim, relatively asthenic individuals, with long, narrow, ptotic 
stomachs, the Magenblase reached a larger size, retaining its rounded 
form, or becoming actually pyramidal, with the apex downward. 
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The swallowing sound was loud and persisted praetically unchanged 
throughout the entire filling. 

So far we have considered what takes place with single swallows 
of fluid.* When repeated deglutitions are made, as in ordinary 
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Fig. 6.— "Gas splint.” No swallowing sounds. 

colon compressing stomach. Patient with cons ip 

swallowing, relatively less air is admitted into the 

actual amount of gas ingested seems, again to 

behavior of tlie cardia. If tlie latter is relatively patent, a clear space 

♦ It may be of interest to mention th.at against 

le malade a petits coups"-in order to create a zone of resonance agai 

lower border of the heart could bo percussed out. 
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(air) can generally be made out between two successive food masses. 
In this case a swallowing sound is heard after each deglutition. If, 
as is more commonly the case, the cardiac relaxation is less com- 
plete, the food column is added to by each successive swallow until 
the esophagus is filled almost to its mouth. In this case a relatively 
small amount of air is admitted, and but a single swallowing sound 
is heard when all the food has entered the stomach. 

One fm’tlier observation is of importance. If there is a large 
accumulation of gas in the distal {i. c., terminal part of transverse 
splenic and descending) colon, (Fig. 7) no swallowing sound is licard, 
at least until after a considerable amount of food is ingested. This 
finding was particularlj'^ marked in patients with constipation and 
intestinal flatulence. The most reasonable explanation of this 
phenomenon is tliat such gas accumulations pad or splint the 
stomach in such a way as to prevent that degree of vibration neces- 
sary for the production of a murmur. That the audibility of the 
swallowing sounds depends to a definite extent on the tonus of the 
gastric musculature is borne out not only by the previously described 
difference between the hypertonic and the subtonic cases, but by the 
additional fact that in the reclining ])osture (in which the gastric 
wall tension is presumably lessened) the most hjTJertonic cases will 
present loud and reverberating swallowing sounds. 

The Swallowing of Am Alone; ‘‘Air-gulping.” Several 
observers have described their personal experiences vdth air-swallow- 
ing. Magendie^® learned the practice himself and taught it to twenty 
of his students. Weissgerber’^ was the first to publish a detailed 
account of the mechanism he followed. 

The Mechanism of Air-gtilping.” The writer taught himself 
to swallow air by following Weissgerber’s directions. In performing 
an ordinary esophageal eructation — ^that type of eructation subject 
entirely to voluntary control — ^two distinct steps are involved. In 
the first of these the air normally present in tlie pharynx is forced 
for a varying distance into the esophagus. In the second step — 
which follows immediately after the first — ^the air is rejected by 
increasing the intrathoracic and intraesophageal pressure as the 
result of an act of forced expiration with closed glottis. Both these 
phenomena are associated externally vdth a rise and fall of the larynx, 
a movement which is more rapid and more marked in the first 
instance, slower and less evident in the second. Two sounds also 
accompany the act. In the fii’st step, the mouth being closed, the 
sound is muffled; in the second step, the mouth being generally 
open and the soft palate vibrating, the sound is correspondingly 
louder. It is not difficult to learn to dissociate these two phenomena, 
and ultimately, by suppressing the second, to prevent the escape 
of air from the esophagus. If now, after executing the first move- 
ment, an ordinary “empty” swallow be taken, the aii- previously 
forced into the esophagus will be propelled by means of peristalsis 
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into the stomach. That this is actually the case is shovm by the 
following experiences: 

1. Immediately after the swallow a sense of constriction (the 
degree depending upon the size of the air bolus) was noted in the 
upper cliest, and felt to travel slowl.v dowm toward the epigastrium. 
The feeling is similar to that accompanjdng the ingestion of too 
large a piece of food. That tlie sensation in the latter instance is 
due to accompanying peristalsis was shown by Hertzi®^ in the course 
of his experiments on sensations in the esophagus. 

2. If the epigastrium was auscultated during this experiment 
a loud murmur was heard two to four seconds after the deglutition. 
With the appearance of the sound a sense of relief from constriction 
was experienced. 

3. The procedure was repeated, under simultaneous fluoroscopic 
and auscultatory observation, by one of the subjects of experiment. 
Coincident until the occurrence of the swallounng sound a large 
bubble of air was seen to enter the stomach. 

4. After repeated deglutitions in the manner described a moderate 
sensation of distention was experienced. This sensation was relieved 
after a spontaneous, gastric eructation. 

5. Several deglutitions were performed with the mouth and throat 
full of tobacco smoke. The smoke was not inhaled into the lungs. 
After an interval, sometimes as long as several minutes, smoke was 
belched out of the stomach. 

It is not absolutely necessary, however, to execute an accessory 
swallowing movement in order to bring air into the stomach. If the 
first stage only of an esophageal eructation be executed the air 
introduced into the top of the esophagus will be propelled down- 
w’ard by the secondary peristalsis so thoroughlj’’ investigated by 
Meltzer,“-*“® Cannon,"® Quincke'"’ and others. Furtliermore, if 
sufficient force be used, and especially if ilic cardia be relaxed at the 
lime, tlie air may be squirted into the stomach directly, without the 
intervention of peristalsis, as w'as originally suggested for the case 
of fluids, by Kronecker and Meltzer. That tliis is more than a mere 
possibility seems e^ident from the observations made on two of tlie 
subjects of experiment, both adepts at air-swallowing. Under 
simultaneous fluoroscopy and auscultation tlie air was botli seen and 
heard to enter the stomacli witliin two seconds after tlie beginning 
of tlie act. Moreover, there was no sense of peristalsis experienced 
by the subjects under tliese conditions. Indeed, it is bj' no means 
unlikely that many of the air-swallow'ers and belchers met witli 
clinically are cases of (perhaps voluntarj') relaxation of the cardia. 

In order to describe this mechanism of air entry into the stomach, 
and to distinguish it from tlie swallowing of air with food, the terni 
“air-gulping” seems preferable to any other. As already suggested 
this is, in tlie writer’s opinion, the ordinary maneuver practised by 
air-sw'allowers, whether tlieir digestions be healthy or disordered, 
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However, tlier6 has been a tendency among certain witers (Quincke 
(1889), Pitres (1895) Linossier (1901),” Soupault (1906) 
Cade (1910)®0 to regard as essential certain respiratory phe- 
nomena said to accompany the act of air deglutition. Indeed, 
the term “air inspiration” has achieved a certain popularity, and 
graphic studies have been undertaken (Chatin and Trembla}^ 
quoted by Cade*''^) to show the part plaj'-ed by the diaphragm and 
other muscles of respiration during the process, A description of the 
act of aerophagia, according to this teaching, is as follows; The 
subject closes his mouth, lowers his chin and executes a movement 
of deglutition. This is accompanied or preceded by an inspiratory 
effort with closed glottis. In this manner the thorax is dilated, an 
increased negative pressure occurs in the esophagus and the intra- 
esophageal penetration of a bolus of air is facilitated. 

Altliough tlie writer has obtained no evidence which would justify 
him in denying categorically the possibilit}’’ (at least in certain cases) 
of “ air inspiration, ” it should be mentioned that in the course of his 
fluoroscopic observations it was definitely noted that air could be 
swallowed with the diaphragm in deep expiration just as well as in 
deep inspiration. Furthermore, it seems quite certain that a simple 
deglutition (“empty swallow”), unassociated with an actual gulping 
of air, does not introduce any appreciable amount of gas into the 
stomach no matter what the intrathoracic pressure relations may be. 
Now, as it is absolutely essential for the esophagus mouth to be 
relaxed before anjdhing can pass into the gullet (Killian), some 
reflex mechanism other than swalloving (which does not introduce 
air) must be invoked for this purpose. Thus, to be sure, it is con- 
ceivable that an inliibition with gaping of tlie esophagus, such as 
Killian has observed in gagging or retching, may take place. So 
far, however, no work has been done with this possibility in mind, 
and it seems therefore best to regard the case for “air inspiration” 
as not yet proved. 

Experimental. Two of the ten subjects examined were skilful 
air-swallowers. It was found that but five or six gulps were sufficient 
to distend the fornix and tubus of the empty stomach, and in some 
cases, though much less fully, the pyloric vestibule as well. The left 
diaphragm was raised considerably to a point about 2 or 3 cm. above 
the level of the right. The gulping of air into the filled stomach not 
only raised the diaplmagm but caused a depression of the food level 
as well, with an associated broadening of the stomach through the 
tubus (Fig. 5). 

In some cases, as already mentioned, air would penetrate the 
stomach practically at once after the gulp. Here a wide relaxation 
of the cardia was assumed. Where the passage took longer the aid 
of peristalsis was invoked. It was found that although the peris- 
talsis was associated with a sense of constriction in the standing 
posture this sensation was absent reclining, even when the air did not 
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enter the stomach for as long as three seconds. In general, also, 
it was much easier to swallow air in the recumbent than in the 
standing position. 

IV. THE FATE OF AIR IN THE STOAUCH. 

Belching. The greater part of the air introduced into the 
stomach escapes through the esophagus by eructation. This act 
has been shown by v. Mikulicz'*® and others to be a true reflex, 
and necessitates an inhibition of the normal tonic contraction of 
the eardia.* The factors bringing about this inhibition are many 
and interesting, and have been the subject of much investigation. 

Iniragastric Presmre. Kelling®® has found that belching occurs 
whenever intragastric tension reaches 25 cm. of water. Under 
ordmary conditions of swallowing the receptive relaxation of the 
stomach (Cannon) provides for a fall in intragastric pressure. 
IVhat then are the factors which may occasion such a rise as that 
found by Kelling? In the first place it is generally agreed that 
the pressure within the stomach increases as digestion progresses 
(Dobrovici),®* and it is quite possible that during the contractions 
associated with active peristalsis some gas may be forced through 
the eardia. Furthermore, it should be borne in mind that a bolus 
of air differs from a solid or fluid bolus in that it increases in size 
after its introduction into the stomach owing to the difference in 
temperature between the atmosphere and the interior of the body. 
A simple calculation shows that whereas outside air swallowed in 
summer (80° F.) would increase by 4 per cent, of its volume, the 
same amount of air swallowed in winter (40° F.) would increase by 
12 per cent, of its volume. 

Gastric Hyperesthesia. It has already been suggested that in 
individuals with hjqiertonic stomachs, belching of air swallowed 
with food occurs earlier than in those with more lax gastric mus- 
culature. This is the general rule, and is the common experience 
in examining patients by means of the fluoroscope. That the 
question is not entirely one of gastric tonus, however, was suggested 
by the reactions of the two air-swallowers in the series examined 
by tlie VTiter. Both of these individuals were of the slim build, 
with long stomachs reaching below the level of the iliac crests. 
’\^^lereas one of the subjects could store relatively large quantities 
of air in his stomach with little distress and for long periods, the 
other, who incidently presented the greater ptosis, was so incon- 
venienced by the presence of air in his stomach that he was forced 
to belch after every five or six deglutitions. We may speak of 
this individual as being hjqiersensitive to gas. In the axperimcntal 

♦ It ia extremely likely that tliero is an inhibition of the esophagus mouth na well. 
Killian.*" who has obscrx-cd this to occur in vomiting, mentions notluug of the 
behavior of this sphincter during eructation. 
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study undertaken by Dobrovici, it was found that in a series of 
18 air-swallowers the greater number (13) showed this peculiar 
hyperesthesia of the stomach to distention, wliereas the other 5 
could stand an intragastric pressure of 20 to 25 cm. without much 
discomfort. 

Poshire. Belching is aided by the erect posture or by lying on 
the left side. The act is difficult or impossililc in the right lateral, 
the prone, the supine or the inverted postures. 

Acidity. Cannon described the acid closure of the cardia.^® At 
the beginning of digestion this sphincter showed frequent relaxa- 
tion with regurgitation of stomach contents. As the acidity rose, 
these regurgitations ceased. These findings in animals were con- 
firmed by the following personal experience. Some air was swal- 
lowed and then about 15 c.c. of HCl was ingested. The usual 
eructation did not take place: the gas had been effectually sealed 
in the stomach. However, soon after a corresponding amount of 
alkali (NaOH) was taken the air began to make its way out through 
the esophagus. 

Peripheral Reflexes. It is an old clinical observation that the 
stimulation of certain distant parts of the body, particularly in 
“neurotic” individuals, may provoke eructations. Thus, Frank 
(1842)®® reports this effect from the pressure of the forearm in an 
old man, from feeling the pulse in a woman, from the movements 
of the waltz in a young girl. Mathieu and FoIIet,’^ Bouveret,®^ 
Leven,^^ Soupault®® have reported similar observations. In addi- 
tion to seeing such an instance of “eructogenic zone” at the 
epigastrium the writer had the opportunity of observing a very 
interesting phenomenon in a woman with a sinus leading to the 
liver. When barium paste was injected beyond a certain amount 
the patient was seized with a desire to eructate. We have here a 
rather striking analogy to the clinical association of belching with 
affections of the biliary passages. 

Belching and Aerophagia. As already indicated, esophageal differs 
from gastric belching in that the former is voluntary, whereas the 
latter is not. The esophageal belch is further to be distinguished 
from the other by the characteristic that it is a double phenomenon 
in which the gulping down of air precedes its expulsion from the 
gullet. Individuals subject to flatulence have used this voluntary 
esophageal belching as a means of provoking spontaneous gastric 
eructations. By what mechanism is this accomplished? To be 
sure, it is conceivable that the expulsive effort (constituting the 
second step of the artificial eructation) may be performed just at 
the moment when the cardia is relaxed by the gulp, in which case 
the gastric gases should be expelled siunmarily. As will be shown 
presently it takes but a very few eructations to evacuate even 
large gas accumulations. That this does not take place in the 
case under discussion is strongly suggested by the fact that these 
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efforts are repeated again and again by the patient. What is 
indeed much more likely is that the second step of the eructation 
not only fails to remove all the air from the esophagus, but that 
the residue is really carried into the stomach. Mathieu,'® who 
auscultated these cases, actually heard the gurgle accompanjdng 
the passage of air through the cardia, a finding which the writer 
has confirmed on more than one occasion. In this way the patient 
(unintentionally, of course) introduces additional air with each 
successive “eructation,” until the intragastric tension becomes so 
great that spontaneous gastric belching occurs and brings relief. 
It is for this reason that all persistent belchers should be regarded 
clinically as air-swallowers. 

Inhibition. In the course of our experiments it was found 
that one of the subjects could inhibit an impending spontaneous 
eructation by swallowing more air or by executing a simple deglu- 
tition. In this case it may be assumed that the intragastric tension 
was depressed as described by Cannon. That the discharge of the 
deglutition reflex is associated vdtli a general inhibitorj’^ effect was 
one of the earliest observations published by hleltzer.”^ 

Experimental. The two air-swallowers were fluoroscoped while 
trying to assist or provoke gastric eructations. The diaphragm 
was depressed to the limit, the abdominal wall was pulled in, and 
the intra-abdominal pressure was further inereased by flexing the 
thighs on the abdomen and bending the trunk forward. Vihcn 
these manipulations were successful the middle field (space between 
the heart and the spine in the oblique position) would light up 
brightly, indicating the passage of a large amount of air up the 
esophagus. At the same time the characteristic sound would be 
heard and the Magenhlase would practically disappear, the food 
level rising, and the left diaphragm descending, to its normal 
position. As a result of these changes the entire stomach becomes 
shorter and narrower than before, whereas the food column itself 
becomes correspondingly longer. Even the largest gas accumula- 
tion is almost entirely evacuated after five or six belches, while the 
ordinary Magenhlase noted after the ingestion of a standard opaque 
meal is generally brought up in a single eructation (Figs. 2, 3 and 4) . 

Passage into the Intestine. I^^len air is swallowed vath 
food in the erect position there is verj* little opportunity for the 
former to go through the pylonis. As already mentioned, by far 
the greater part is belched up long before the rest of the stomach 
contents are evacuated. In the reclining position the entrance to 
the pylorus seems more accessible. 

On the other hand, if air is swallowed on an empty stomach, the 
gas may make its escape through both outlets. The following 
fluoroscopic obser\-ations were made on one of the air-swallowers. 
Six gulps of air were taken on an empty stomach within a period 
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of tMrteen minutes. One-half minute after the last deglutition 
a loud, gurgle was heard over the pylorus (Meltzer s Pylorus- 
germsch)^'^ This was associated with some relief in the sensation 
of distention and with the appearance of light areas below and 
to the left of the stomach (gas in the small intestine). Following 
this a few eructations and a greater number of pyloric passages were 
recorded. The latter were aided by deep inspirations or by bend- 
ing foru^ard. Certain loud gurgles, whicli were unaccompanied 
by a change in the sense of gastric tension, Avere ascribed to small 
intestinal peristalsis. The stomach was* practically empty in 
forty-five minutes. 

Absorption by the Mucosa. That oxygen is readily absorbed 
by the gastric mucosa is an old observation (see work of Planer 
and Giglio mentioned aboA^e). Kecent studies haA’-e shoAAm that 
the rate of this absorption is approximately 12 c.c. per minute 
(Yllpo).®^ It is therefore probable that Avhatever gas is passed 
into the small intestine at the end of an ordinary period of diges- 
tion consists chiefly of nitrogen Avith some CO 2 from the stomach. 
In the fasting stomach, hoAA^ever, whole air may pass through the 
pylorus. Yllpo reports that he ex'perienced considerable flatulence 
two to four hours after the ingestion of air under these conditions, 
whereas the taking of large amounts of COo and of 0 AA'as not 
folloAved by this sensation. The difference, of course, is due to 
the unabsorbed nitrogen present in the first instance. 


V. SUMMARY. 

1. In general, gaseous accumulations in the upper digestive tract 
liaA'^e atmospheric air as their basis. 

^ 2. This air is introduced by ordinary SAvalloAving or by an adapta- 
tion of the swallowing mechanism known as gulping. 

3. The differences between the SAA-'aHowing of air and that of 
food depend to a large extent on the influence of gravity. As a 
result the swallowing mechanism shows certain peculiarities which 
are described in this paper. 

4. By means of fluoroscopic observations it can be demonstrated 
that the so-called SAvallowing sounds are produced by the entry of 
air into the stomach. 

5. A close study of the mechanism of deglutition based upon a 
review of the literature and on original roentgen-ray obserA^ations 
shows the_ advantage of describing the complete act of swalloAving 
as consisting of three instead of the classic two periods. These 
three periods are the buccopharyngeal, the esophageal and the 
cardiogastric. 
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4 

The necessity for studies relative to the conveyance of sub- 
stances to the central nervous system is indicated by the relative 
inadequacy of the treatment of quaternary syphilis by means of 
intravenous injections of arsenical preparations. 

It has been assumed tliat substances introduced intravenously 
do not reacli the cerebrospinal fluid or the brain. Failure to reach 
the cerebrospinal fluid has been accepted as the criterion of failure 
to reach the brain. This assumption has been reached through 
such investigations as have shown that arsenic, mercury and 
antimony do not pass the choroid plexus into the cerebrospinal 
fluid (Mott). Agglutinins of typhoid fever, bacterial toxins and 
hemolytic amboceptors do not enter the fluid. The explanation for 
this phenomenon has been sought for in many directions. Inira 
vifam staining of the central nervous system has been one of the 
principal method of research. 

Trypan blue, a benzidine dye, was selected for experimental 
purposes because of the similarity of its physicochemical properties 
and its organotropic characteristics to salvarsan. Trypan blue 
when intravenously injected at first rapidly diffuses and gives an 
intense general stain to the tissue; finally, however, it is stored up 
in specific cells, the pyrrhol cells. 

Goldmann* has shown that after an intravenous injection of 
trypan-blue solution the brain and cerebrospinal fluid remains 
unstained. This observation has been confirmed by Frazier, Tilney, 
Woolsey, Hecht, Evans, one of us and others, and has been already 
remarked by Bouffard. 

This singular action of the central nervous system has been 
explained in a number of ways. 

Goldmann explained it on the basis of the filtering action of the 
choroid plexus. The fallacy of the conclusion is shown by the work 
of Bouffard, who found that following an intravenous injection of 
trypan blue when the brain remained unstained certain other tissues, 
as the ovaries and testes, likewise remained unstained. This has 
been confirmed by one of us (L. J. P.), by Evans, Schuleman and 
others. It has been found that the parenchyma of the testicle, the 
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cortex of the suprarenal body, portions of the ovaries, the lungs and 
the brain remain unstained. Only certain cells, the pyrrhol cells, 
store up this stain, and other cells, as the epitlielium of the con- 
voluted tubules of the kidney, are free from stain, as are the blood 
cells. 

It has been known from the work of Ehrlich, Heidenhain and 
Bethe, and lately has been shown by one of us (L. J. P.),^ that 
certain other vital stains, as. methylene blue and malachite green, 
enter into and may be demonstrated in the nervous tissue as well 
as in other organs following their intravenous administration. 
Some stains not necessarily of the composition of trypan blue, as 
fluorescin, caimot be demonstrated in the nervous tissue. Similar 
observations have been made by McIntosh and Fildes. 

They found that with neutral red and alizarin blue the brain was 
stained, Avhereas tlie indigo carmine, light green, acid fuchsin, 
trypan red and blue and p3’Trhol blue it was not. This difference 
in staining reaction of vital dj^es could be due eitlier to failure of 
the dye to reach certain tissues by reason of structural differences 
in the bloodvessels or, having reached these tissues, to a variation 
in the phj’^sicochemical reactions between tlie dye and the tissues. 

Recently McIntosh and Fildes* argue that certain stains do not 
penetrate into the brain because the bloodvessels are impermeable 
to them. They state that the bloodvessels of the brain differ from 
those in other parts of tlie body in the possession of an extra-adven- 
titial sheath. Among otlier conclusions thej’’ state tliat certain 
dyestuffs can pass directlj'^ from the blood to tlie brain substance 
witliout being found in tlie cerebrospinal fluid, and the inefficiency 
of certain dyestuffs in passing through the bloodvessels has notliing 
to do with tlieir absence from the cerebrospinal fluid. Thej' say 
that the chief factor wliicJi governs the passage of tlie dyes is their 
solubility reaction, which is not a general lipoid solubility and 
corresponds to tlie solubility in chloroform and in water or perhaps 
to tlieir partition coefficient in these liquids. MacCurd}'^ concluded 
that vital stains (trjqian blue) must penetrate the vessel walls, 
albeit slowly. 

Obviously'", permeability of tlie bloodvessels determines only tlie 
capacity of a stain to come into contact with cells, and the degree 
of penetration ijito tlie cell is dependent upon other factors: (1) 
the permeability of the cell membrane; (2) the reaction of the cell 
contents to the stain as to solubility, partition coefficient, certain 
chemical relations of tlie fats and proteins within the cell and prob- 
ably otlicr factors. , 

If the absence of salvarsan from the central nervous sj'stem fol- 
lowing an intravenous injection could be e.xplained upon tlie same 

= Proceedings of the Chicago Pathological Society. 191G. 

’ Brain, 1910, xxxix, -178. 

* Psj-chiatric Bulletin, January. 1917, ii. No. 1. 
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basis as tlie, absence of trypan blue under similar circumstances 
it must be due to a similar number of factors. McIntosh and Fildes^^ 
examined the brain of an infant dying after an intravenous salvarsan 
injection and found no arsenic present. Ullman, Morel and Mouri- 
quad had similar experiences. They all concluded that salvarsan 
was not neurotropic, and Ehrlich accepted this opinion and con- 
cluded that salvarsan had no “ Vorliebe’’ for the brain. 

Having shaken 0.15 gm. of neosalvarsan witli 100 gm. of minced 
brain, McIntosh and Fildes were unable to obtain tliat amount 
from a number of subsequent washings, and they concluded that 
their former opinion was wrong and tliat the brain fixed considerable 
neosalvarsan. 

The fact that minced brain fixed a certain amount of neosalvarsan 
does not prove that living brain tissue would combine with it. In 
the latter case we are dealing not only with a mass of inert proteins, 
lipoids, salts, etc,, but with living cells wliich, because of that very 
state, bind certain substances togetlier, which in the combined state 
may refuse to take up matter for which they may have an affinity 
separately. A number of other factors must also be considered. 

There are certain characteristics of vital stains in general and 
certain lau's goi’erning their action which, when reviewed, offer 
considerable assistance in tlie explanation of the absence of vital 
staining of tlie central nervous tissue with certain dyes. 

Overton® in a study of vital stains found that stains possessing 
this property, as neutral red, methylene blue, tliionin, etc,, in con- 
trast to the sulphonic acid dyes, as water-soluble indulin, nigrosin, 
anilin blue, etc., were soluble in oils, fats and fatty acids and readily 
soluble in lipoids, as lecitliin, cholesterin, protagon and cerebrin. 
Furthermore, crumbs of these substances absorbed these vital 
stains from dilute solutions. He therefore concluded that the cell 
wall, probably consisting chiefly of lipoids, prevented the penetra- 
tion of such substances as were insoluble in these lipoids. 

Evans and Schuleman’' point out the fact that although ^dtal 
stains, the benzidine dyes are insoluble in fats or lipoids, and that 
the majority of the cells of the body are not 'surrounded by fat. 
They state that the diffusion power of a stain affects it merely by 
enabling the dye molecules to present themselves to the class of 
cells which will receive them. Having arrive'd at the cell the benzi- 
dine dye by no means diffuses into it, as is the case with various 
basic dyes (neutral red, methylene blue, etc.). The benzidine dyes 
filter in more slowly and never encounter physical conditions which 
favor tlieir rapid spread. 

Kite® holds that Overton’s conclusion that the lipoids are solely 

® Proceedings of the Royal Society, 1914, B. 88, p. 320. 

“ Jahrb. f, Wissenschaftl, Botanik, 1900, xxxiv, 669. 

’’ Science, March, 19X4, xxxix. No. 1003. 

® Am. Jour. Physiol., 1915, xxxvii. 
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responsible for the solution of vital stains is untenable. Thionin 
is insoluble in olive-oil benzol and olive-oil lecithin, but is quite 
soluble in benzol lecithin; if lecithin were the only factor involved 
the thionin should go into solution with olive-oil lecithin. He 
conducted a number of experiments with the eggs of marine animals 
and many plant cells and root hairs. He found that many acid 
dyes penetrated various cells. Trypan blue and red, anilin blue 
and nigrosin penetrate many eggs, and isamin blue, indigo carmin 
and many other stains penetrate plant cells. The eggs of asterias, 
imstained by certain dyes, trypan blue and red, were punctured 
and fluidity gradients formed for the purpose of determining whether 
the plasma membrane theoiy were correct. If so a dye which pene- 
trates the surface of a swollen area of cytoplasm ought to penetrate 
the whole interior of the egg. In the majority of cases the dye did 
not penetrate the surface of the swollen protoplasm. In no case 
was the whole interior of the egg stained. Puncture of the cell 
wall or cell wall and protoplast made most of the plant cells per- 
meable to all the common acid dyes which under the same conditions 
do not penetrate the unpunetured cells, showing that neither the 
plasma membrane nor the protoplast but the cell wall is responsible 
for the impermeability of many plant cells for acid dyes. 

In an effort to determine fur^er data relative to the possible 
relations between the diffusion characteristics of dyes, their solu- 
bility in certain substances and their vital staining properties, we 
performed a large number of experiments. These dyes were studied 
relative to their diffusion through an animal membrane into wafer 
and into various organs which were minced and into which a dialyz- 
ing tube containing the solution of the stain was embedded. Their 
staining reaction in very dilute solutions upon minute particles of 
various tissues was noted; the permeability of yolk and egg mem- 
branes to these dyes was observed and solubility of these dyes in 
fresh brain tissue tested. 

Methylene blue penetrated an animal membrane easUy into water, 
brain and muscle tissue. Minute particles of brain, liver and lung 
are readily stained in very dilute solutions. It penetrated the mem- 
brane of the yolk of a hen’s egg readily. The yolk was readily 
stained. Methylene blue when triturated with the brain of a 
recently dead fetus apparently was soluble in this tissue. 

Trjqian blue penetrated an animal membrane hardly at all and 
very slowdy into water — at times not at all into brain tissue, at 
other times to a degree smaller than into water. It penetrated 
the yolk membrane but did not stain the yolk. It was insoluble 
in the brain of a recently dead fetus, hlinute particles of brain 
were unstained in verj' dilute solutions. 

Fliiorescin penetrated an animal membrane into water more 
readily tlian any of the stains investigated. On one occasion vhcn 
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employing tlie brain of a recently dead fetus it did not penetrate 
into the tissue. Upon all other occasions it did. Minute particles 
of brain were unstained in very dilute solutions.^ It penetrated 
yolk membrane readily, but apparently did not stain the yolk. ^ 

Nigrosin and anilin blue penetrated an animal membrane into 
water readily, but they did not penetrate tlie membrane of an egg 
yolk. 

Diarsenol penetrated tlie membrane of an egg yolk. 

Such stains as penetrated an animal membrane of a dialyzing 
tube also penetrated tlie egg membrane. 

From a review of the literature cited above and a study of our 
experiments certain comments may be made. 

Vital stains may possess tlie characteristic of both crystalloids 
and colloids. Some vital stains stained all tissues alike. This was 
especially true of stains possessing great diffusibility, such as 
methylene blue, etc. However, stains showing a similar degree of 
diffusibility, as fluorescin, left certain tissues unstained. As a rule 
the benzidine dyes, possessing colloidal properties, had a selective 
action, and certain tissues were unstained by tliem. 

If tlie degree of permeability of certain tissues to stains is solely 
responsible for the vital staining of organs the bloodvessels and the 
cell membrane must both be permeated. If we assume tliat the 
bloodvessels are responsible in preventing such stains as trypan 
blue from reaching the brain the tlieory that their impermeability 
is dependent upon their lipoid diaracter is untenable, because it 
would have to be assumed that the bloodvessels of the brain possess 
a different chemical composition from tlie bloodvessels of other 
parts of the body. An extra layer of tissue of similar composition, 
as an extra-adventitial sheath, would not suffice to prevent the 
escape of the dye if the permeability ivere governed by physico- 
chemical laws. The colloid character of dye is probably responsible 
for failure in penetrating bloodvessels. However, if the colloid 
character of the dye were solely responsible for its impermeability 
into the brain, fluorescin should stain the brain easily, which it 
does not. The experiments of Kite conclusively show that the cell 
membrane alone is not responsible for absence of intra vitam staining.- 
But if it is assumed that the cell membrane is partly responsible 
for the impermeability of the dye the lipoid character of this mem- 
brane does not offer a satisfactory explanation for this phenomenon. 
It would have to be assumed that the cell membranes of the brain, 
lung and certain other parts of the body differ in composition from 
the cell membranes elsewhere. The same objections to this view 
are valid here as they are when applied to vital stains in general. 
According to this theory the benzidine dyes which are insoluble 
m fats or lipoids should not stain any tissue intra vitam, which is 
not the case. On the other hand, Salant and Benges® found that 


® Joxir. Biol, Chem., November, 1916, No. 2, xxvii, 403. 
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fat-soluble stains when intravenously introduced were deposited 
cliiefly in the adipose tissue. Only occasionally and under certain 
circumstances, as starvation, was the nervous system stained. 
The neiA'es were stained more frequently than the central nervous 
system. 

Therefore the factors entering into the absence of vital staining 
of any organ are: Impermeability of the bloodvessel for which 
the colloid character of the substance may be largely responsible; 
impermeability of the cell membrane where the lipoid character 
of such a membrane may play some part and tlie refusal of tlie cell 
content to take up the stain. 

Trypan blue probably does not penetrate bloodvessels with tlie 
ease and rapidity of methylene blue. It does penetrate bloodvessels, 
and we cannot assume that the bloodvessels of the brain, lung, 
portions of the testicle, etc., possess different chemical character- 
istics from those in other portions of the body. It is a vital stain 
and penetrates cell membrane, the penetrability not being dependent 
upon solubility in fats or lipoids. Certain cells refuse to combine 
with this stain in the living state. 

When introduced subdurally in sublethal doses it has been found 
that tlie meninges are well stained with trjqian blue, and the cord 
and brain, witli whicli the stain has come in contact, is stained to 
only a slight depth. IWien introduced in the lumbar region tlie 
stain does not e.\tend over the cerebral hemispheres. IWien intro- 
duced intracranially frequently tlie opposite side has not been 
reached by the stain. Woolsey^® has found that, following sublethal 
doses introduced subdurally, that tlie meninges in some areas of 
tlie brain were not more stained than by intravenous injections. 
The brain was not sufficiently stained to be visible microscopically, 
but tlie cord was stained from a depth of from 0.5 to 1 mm. True 
nerve cells were infrequently stained with subletlial doses. Although 
the brain and spinal cord were stained more readily by subdural 
than bj' intra\'enous administration of tr,^'pan blue a study, of 
Woolscy’s results did not convince one that the portion of the 
brain and cord stained were stained intra viiavi and were uninjured. 

' On tlie contrary, Woolscy was unable to find any great number 
• of real nerve cells that had taken the stain with subletlial doses. 
The experiments employing the subdural administration of trjqian 
blue were performed with solutions of a much greater concentration 
(0.1 to 2 per cent.) than salvarsan solutions used therapeutically. 

We have performed experiments on fifteen rabbits and six dogs. 
We employed subdural injections of dilute solutions of trypan blue 
and fluorcscin, ranging from 0.0025 per cent, to 0.1 per cent, hrom 
these c-xperiments it may be stated that triqian blue and fiuorcscin 
solutions act similarly under these conditions. Solutions of con- 


Jour. Ncr\'. nnd Mont. DIs., 191.S. Iiii. 47S. 
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centration not exceeding that employed in the therapeutic injection 
of salvarsan subdurally did not stain the brain or spinal cord. Per- 
fusion of trypan-blue solution twice tliis concentration subdurally 
over one cerebral hemisphere, allowing the exudate to escape in the 
lumbar region for a period of an hour, stained the brain a slight 
sky-blue tint, usually on the side of injection, to a depth which could 
be removed when tlie brain was wiped with a bit of wet cotton. 
Witli 0.1 per cent, solutions introduced subdurally over one hemi- 
sphere the brain substance stained very superficially and faintly 
on the side of injection over a small area of the occipital lobe, chiefly 
along the bloodvessels and sulci. Both quadrigeminal bodies, 
tlie crurie and the sulci lodging bloodvessels in the cerebellum 
chieflj^ on tlie tentorial side, were superficially stained. The medulla 
'was faintly tinged, tlie cord was unstained except perhaps in the 
cervical region, where the stain was hardly perceptible. The 
meninges of tlie cord and brain were well stained, except over the 
side opposite the injection, where the stain was distributed irregu- 
larly over the cortex. I^fiien the dye was introduced subdurally in 
the lumbar region, unless injected in large quantities and with 
enormous force, the cerebral hemispheres were unstained. 

Five animals were perfused intravenously with solutions from 
0.0025 per cent, to 0.05 per cent., at tlie same time being bled from 
tlie femoral artery. These animals died from five to ten minutes 
after the blood seemed to have entirely disappeared from the vessel 
and the muscles were colorless. Under these circumstances the 
animals injected with 0.05 per cent, showed in the brain a definite 
change in color, but so slight as to be undefinable. An animal 
receiving 70 c.c. of a 1 per cent, solution of trypan blue without 
being bled showed a similar color change in the brain. One animal 
in which one carotid artery was tied was injected through the oppo- 
site carotid witli 50 c.c. of 1 per cent, solution of trypan blue. At 
the end of the time occupied with the injection (five minutes) the 
animal died. The brain was stained a distinct oyster blue. 

Although a slight blue color may be observed macroscopically 
in cases injected subdurally, microscopic examination has failed 
to show the presence of a true vital stain. MacCurdy“ repeated the 
experiments of Goldmann and found tlie stain to be an artefact, 
due to the staining of the fixed tissue by the dye present in con- 
siderable concentration. 

Although it cannot be proved that such parts of the brain as 
stain following a subdural injection have changed in viability, it 
must be assumed that such is the case because the bloodvessels 
themselves cannot, for the reasons stated above, prevent the pene- 
tration of this stain. A substance circulating within bloodvessels 
through tissues which have no chemical or physical attraction for 
these substances may be removed too quickly to afford them an 


Loc. cit. 
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opportunity of changing the cell chemistry so that tliey may pene- 
trate the cell. When applied to these cells in a manner which pre- 
vents their rapid removal the cells may undergo a change which 
permits of their penetration. Any procedure which increases 
metabolic actmty of cells ensures a greater degree of inira vitam 
staining Buth tr^an blue. Whether such an increase, with its 
attending cell injury as would result from the introduction sub- 
durally of relatively large doses of the stain, or, analogously speak- 
ing, large doses of salvarsan are harmless and beneficial, cannot be 
stated. 

It would seem proper to conclude tliat when dealing witli colloidal 
stains or drugs the meninges are more accessible by subdural than 
by intravenous routes. This cannot be stated of the central nervous 
system. "^Tien intravenously introduced, certain dyes and salvarsan’ 
fail to reach the central nervous system largely because of the 
physicochemical reactions between the substance and the tissues. 
The permeability of the bloodvessels plays but a small role and the 
cerebrospinal fluid and choroid plexus none at all. 

Finally, salvarsan, which probably like trj'pan blue leaks from 
bloodvessels relatively slowly, when intravenously introduced 
possesses as great a spirochetocidal action upon those organisms 
situated in the pia, adventitia and perivascular lesions in the brain 
as elsewhere, pro^^ding the spirochetes have not developed a pecu- 
liar resistance to such a drug. 


THE CIRCULATORY REACTIONS TO GRADUATED WORK IN 
NORMAL PEOPLE AND IN THOSE WITH CARDIAC 
INSUFFICIENCY. 

By Theodore B. Barringer, Jr., M.D., 

NEW TOKK. 

(From the Second Medical Division of the New York Hospital.) 


The important part whicli phj^sical training plays in the prepa- 
ration of soldiers for active ser\dce and in promoting convalescence 
from disease or injury makes it desirable to reinvestigate the cir- 
culator}' reactions following work in botli normal people and in tliose 
with damaged hearts to see if we can find in these reactions amlhing 
whicli will serve as a guide in estimating the condition of tlie cardiac 
reserve power. 

We shall first take up tlic effects of work upon the sj'stolic blood- 
pressure in normal people. There arc two methods of determining 
tlie pressure curve after work. In one described by Rapport,' 
readings are taken very frequently (five- to ten-second intervals) by 

' .Arch. Int. Med., 1917, xlx, 9S1. 
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palpation. In the other method, which we have used for some time, 
readings are made less frequently by auscultation and at practically 
equal intervals. Our method is much more convenient, and enables 
us,’ as we mil shortly show, to construct the curve with sufficient 
accuracy to achieve our purpose. 

For these experiments a sphygmomanometer of the Riva-Rocci 
t}q)e, vdth a web-covered rubber bulb, was used. The pressure was 
read by auscultation until it had reached a constant level. The 
cuff remained on tlie arm during work and a reservoir of air under 
pressure was maintained in the rubber bulb. With cooperation on 
the part of patient and assistant we were generally able to make 
the first reading, wlien so desired, as soon as ten seconds had elapsed, 
and at short intervals thereafter. When using our own method® of 
infrequent readings we made the first reading between twenty-five 
and thirty seconds after work; the second between fifty-five and 
sixty; the third between eighty-five and ninety. We endeavored to 
make the readings as close to thirty, sbrty and ninety seconds as 
was possible. 



Chart I. — Blood-pressure reactions in a normal man after increasing amounts 
of work furnished by swinging dumb-bells. Five to ten minutes intervened between 
the individual exercises. In this and in the succeeding charts the curves on the left 
were plotted by the frequent method of measurement and on the right by the infre- 
quent method. 

We have selected Charts I and II from a number of others as 
exemplifying the usual reactions follo^ving increasing amounts of 
work in a normal man. The blood-pressure curves are plotted both 
by the method of frequent reading and by our own method of reading 
at stated intervals. 

The systolic blood-pressure shortly (ten to fifteen seconds) after 
small or moderate amounts of work is raised; it then mounts rapidly, 
attaining its summit generally inside of forty seconds and rapidly 

® In our earlier work the first measurements of the blood-pressure were made 
between twenty and thirty seconds after work, the second measurement between 
fifty and sixty seconds after and the third measurements ninety seconds after. The 
method described in this article undoubtedly gives a more accurate representation 
of the blood-pressure curve. 
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subsides. The height of the first readings and of the subsequent 
rise is dependent, as a rule, on tlie amount of work and the time in 
which it is performed. 



CiiAUT II. — Blood-pressure reactions in a normal man after increasing amounts 
of -n-ork furnished by sn-inging dumb-bells. Five to ten minutes intervened between 
the individual exercises. 


Following the greatest amounts of work tlie rise is delayed so that 
the simimit is reached after fifty or more seconds and tlie subsidence 
to normal is gradual instead of rapid. This last extreme reaction is 
what we have termed in our earlier articles a “ delayed rise. ” Cotton, 
Rapport and Lei\is^ prefer to call this a "delayed summit.” The 
results stated above agree quite closely iv-ith tlieir conclusions. 

The time at which the pressure reaches its maximum is of con- 
siderable importance because it indicates either a rapid or slow 
development of the blood-pressiu-e curve. In a normal person in 
good physical training the summit is reached, after all but the 
heaidest amounts of work, before fifty seconds have elapsed. When 
the work reaches the limit of effort, judging from the performer’s 
sensations and degree of breathlessness, there ensues a delayed rise, 
the summit of the pressure falling somewhere between fifty and 
ninety seconds, and the curve then slowly subsides to normal. 

The term “delayed rise” inll be used, therefore, to indicate that 
form of the systolic blood-pressure ciu've u'hicli shows a delayed rise, 
witli a summit occurring between fifty and ninety seconds after work. 
It presents no qualitative difference from tlie curves following 
moderate amounts of work, but is simply an exaggeration of what 
might be called the “ normal type. ” An examination of the curves 
obtained by the infrequent metliod of measurement (see Chart I) 
shows that a delayed rise, wth all tliat it implies as to tlie form of 
the pressure curve, will be revealed by tliis much simpler metliod 
with almost as mucli certainty as by Rapport’s method. 

This circulatory reaction possesses, we believe, peculiar signifi- 
cance, and we will enumerate the facts we have discovered about the 
dclaywl rise following work in normal pcojilc. 


» Heart. 1917. x-i, 209. 
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The Delayed Rise in Normal Peo^i/c. (a) In a normal person in 
good physical training a delayed rise is found only after heavy work, 
and is accompanied by marked breathlessness. The limit of effort 
is apparently approached when this reaction ensues. 

The amounts of work which delay the siunmit to between fifty 
and ninety seconds vary for different persons according to their 
condition of physical training. 

We have never failed to elicit a delayed rise in normal people at 
some stage as tliey performed progressively increasing quantities 
of work. 

(h) A normal pemon in poor physical training will show a delayed 
rise after moderate amounts of work which are not accompanied by 
as marked breathlessness as is noted under (a). 

(c) The production of a delayed rise is dependent on the amount 
of work and tlie time in which it is performed (power expended) and 
not on the group of muscles employed.^ 

(d) The amount of work which is followed by a delayed rise 
varies but little from day to day. Chart III exemplifies this. 
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Chart III. — Daily variations in amounts of work performed by normal persons 
which were followed by delayed rises. The black squares represent work which was 
not followed by a delayed rise. Shaded squares represent work which was followed 
by a delayed rise. 


(d) Children are able to perform relatively larger amounts of 
work without producing a delayed rise than are adults, taking into 
consideration their respective weights.^ After thirty years of age 
the amounts of work which can be performed without evoking 
delayed rises gradually decrease. 

if) Physical training increases rapidly the amounts of work which 
can be performed without delayed rises ensuing. 


Arch. Int. Med., 1916, xvii, 366. Although not so stated, all first measurements 
in this article were made between twenty and thirty seconds after work. 

‘ Personal communication. Dr. W. P. St. Lawrence. 
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(g) During convalescence from infectious diseases the amounts 
of work which can be performed without delayed rises are small at 
first and then increase rapidly.® 

The Systolic Blood-^ressiire after Work in Patients Svffering from 
Marked Cardiac Insnfficiemcy. Two patients with rhjdhmical pulses 
were selected whose cardiac reserve powers were obviously exhausted 
and their curves after work were plotted by both the frequent and 
the infrequent methods of reading the blood-pressure. 

The first patient, M. W., aged twenty-one years, was suffering from 
an old rheiunatic endocarditis which had left him with a double 
mitral and an aortic lesion. As he lay in bed he was dyspneic, his 
legs were swollen, tlie liver was enlarged and there were many moist 
rales at the base of tlie lungs. 



Chart IV.— Blood-pressure reactions after increasing amounts of Tvork furnished 
by flexing dumb-bells in patient M. W., suffering from extreme cardiac insufficiency 
(resen’e power = 0). 


The second patient, L. G., aged seventeen yearn, was suffering 
from cardiac insufficiency following a rheumatic lesion of the mitral 
and aortic valves. He was dyspneic as he sat in a chair, both lungs 
showed moist rales at the bases and his liver was enlarged. lie had 
no pretibial edema. Cliart V shows liis blood-pressure reactions. 
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Chart V. — Blood-pressure reactions after increasing amounts of work furnisho 
by dumb-bell movements in patient L. G., suffering from marked cardiac insufficiency 
(rcscri'e power = O). 


The blood-pressure curves in tliese charts are quite tjTpical of the 
ctirves we have obtained in all patients suffering from grave cardiac 
insufficiency. The first reading is often below tliat noted before 
work. As the work is increased the first reading frequently fails 
lower and lower. This peculiarity is also often observed iriien we use 
the infrequent metliod of plotting tlie curve. Tlie development of 
the curve is greatly prolonged, as is c\'idenced by the marked delay 

• Personal communication, Dr. Hubert Mann. 
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in the rise. The amounts of work wliicli produce this curve are very 
small as compared with those in normal subjects. Chart V shows 
very well the effect of a marked increase in work. Instead of mount- 
ing higher, as it would in a normal person, the initial drop of the 
blood-pressure was simply accentuated. The curve othervise greatly 
resembles that following the much smaller amount of work: 

The similarity between these curves, obtained in patients with 
no cardiac reserve power, and the curves ivith a delayed rise in 
normal people, is marked and affords a valuable clue to the signifi- 
cance of this tjTie of blood-pressure curve. 

The Systolic Blood-yressure after Work in Patients Snffering from 
Moderate Cardiac Insufficiency. The patient whose curves are 
represented in Chart VI was selected as a typical example of this 
class of patients. She was an ambulatory patient wtli mitral 
stenosis arising from rheumatic endocarditis. She was able to walk 
on the level slowly vdtliout discomfort. Going up one flight of stairs 
(twenty steps) caused marked breathlessness and palpitation, obliging 
her to stop and rest after ten steps. She had no edema of the legs 
or lungs. 



Chart VT. — Blood-pressure reactions in a patient with moderate cardiac insuffi- 
ciency after increasing amounts of work furnished by dumb-bell movements. Five 
to ten minutes intervened between the individual exercises. 


It will be noted that 1800 foot-pounds of work was followed by a 
delayed rise and was accompanied by marked dyspnea and palpi- 
tation, She was able to perform 1200 foot-pounds without causing 
a delayed rise and with but moderate breathlessness. 

Improvement in Cardiac Insvfficiency and its Effect npon the 
Belayed Rise. Patients suffering from varying degrees of cardiac 
insufficiency show, as they improve, a steady increase in the amounts 
of work they are able to perform vdthout causing this reaction. 
Chart VII exemplifies the foregoing statement. 

The Significance of the Belayed Rise in Systolic Blood-pressure. 
The primary meaning of this reaction is that the curve of the 
systolic blood-pressme, if plotted out, would have the form described 
and depicted in the first part of this article. 

In order to appreciate the significance of this form of the blood- 
pressure curve the facts we have enumerated about this reaction in 
normal people must be considered. Of these the most important 
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are the invariability of the delayed rise after a stated amount of work 
performed in a stated time quite irrespective of the group of muscles 



employed; tlie small variations from day to day of tlie quantities of 
vork vhieh cause tliis reaetion; tlie relatively greater amounts of 
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work wliich children, as compared to adults, can perform, taking 
their respective weights into consideration, before this reaction 
ensues; and the marked effect whicli physical training has in increas- 
ing the amounts of work a pei-son can accomplish without evoking 
a delayed rise. 

It is the tj^ie of curve obtained after minimal amounts of work in 
patients with no cardiac reserve power, however, wliich does most 
to make clear tlie meaning of this reaction in healtliy people. These 
curves always show a delayed rise vdth a very slow return to normal, 
and are quite similar to tlie curves initiated by a delayed rise in 
normal persons. 

TABLE I. — PULSE REACTIONS IN NORMAL MEN. 


Patient. 

Work. 

Pulse 

Before. 

rate. 

Ini medi- 
ately after. 

Return to 
nornml, 
seconds. 

Delayed rise, 
systolic 
pressure. 

Delay, 

seconds. 

J. M., aged twentj'- 

20 S. .'5 

90 

112 


No 


four years. 

20 S. 10 

72 

118 

180 

No 



30 S. 10 

SO 

120 


Yes 

58 


20‘S. 20 

SS 

128 

240 

Yes 

GO 


20 S. 30 

S8 

140 


Yes 

GO 

A. Q., aged twenty- 

16 S. 10 

72 

104 


No 


six years. 

15 S. 15 

72 

• 108 

118 

Yes 

00 


15 S. 20 

70 

104 

120 

No 



20 S. 20 

88 

128 

120 

Yes 

GO 


30 S. 20 

08 

124 

300 

Yc.s 

GO 


30 S. 20 

08 

112 

120 

No 



30 S. 25 

72 

128 

120 

No 



30 S. 30 

84 

112 

ISO 

I'es 

60 


30 S. 20 

84 

112 

180 

No 



30 S. 25 

88 

1.30 

120 

Ye.'^ 

GO 


.30 .S. 35 

88 

130 

240 

Yes 

GO 

R. 0., aged twenty- 

20 S. 10 

104 

128 

120 

• No 


three years. 

20 S. 15 

104 


180 

No 



20 S. 25 

101 

158 

180 

Yes 

GO 


20 S. 35 

104 

150 

240 

Yes 

GO 

W. M., aged twenty- 

20 S. 15 

90 


180 

No 


two j'cars. 

20 S. 20 

90 

128 

120 

Yes 

60 


20 S. 25 

90 


120 

Yes 

GO 

R. T., aged forty- 

20 S. 30 

88 


150 

No 


one years. 

20 S. 35 

84 

130 

240 

No 



20 S. 40 

84 



No 



20 S. 45 

84 

148 

300 

Yes 

60 


The effect of work upon the pulse rate of normal men. There was a period of 
from five to ten minutes between the individual exercises. The figures 120 in the 
column headed “Return to Normal” means that the rate became normal after two 
minutes or earlier. 


Another .fact which has an important bearing on this question is 
that, coincident with the improvement of patients suffering from 
cardiac insufficiency, there occurs an increase in the amounts of 
work they can perform without producing delayed rises. 

There is but one conclusion, it seems to us, which can be drawn 
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from these facts, and that is that a delayed rise of systolic blood- 
pressure, wdth ail that it implies as to the form of the pressme curve, 
means that the preceding work has either overtaxed or is on the point 
of overtaxing the heart’s reserve power. If this conclusion is correct 
it is a simple matter to use comparisons of the amounts of work 
causing the delayed rise as an indirect measure of the cardiac reserve 
power. 

TABLE II. — PULSE REACTIONS IN PATIENTS WITH CARDIAC 
INSUFFICIENCY. 


Patient. 

Work in 
foot 
pounds. 

Pulse rate. 

. Return to 
normal, 
seconds. 

Delayed rise 
sj-stolic 
pressure. 

Delay, 

seconds. 

Before. 

Immedi- 
ately after. 

J.S., aged twenty-seven 

Ml 

■■ 

116 

ISO 

Yes 

90 

years. Marked car- 

MSI 


124 

120 

Yes 

120 

diao insufficiency. 

M9 

BS 

120 

120 

Yes 

120 

Reserve power zero. 

MSI 

mSm 

128 

120 

Yes 

88 

M. W., aged twenty- 



108 

120 

Yes 

60 

seven years. Marked 


108 

lie 

180 

Y^es 

90 

cardiac insufficiency. 

280 

112 

112 

120 

No 


Reserve power zero. 

400 

112 

116 

120- 

Yes 

120 


400 

106 

112 

120 

Yes 

88 


450 

112 

120 

180 

Yes 

120 


140 

108 

116 

125 

Yes 

90 


280 

106 

118 

120 

Yes 

85 


600 

112 

118 

120 

Y'es 

60 


140 

108 

110 

120 

No 



200 

108 

114 

120 

Yes 

58 


200 

108 

118 

120 

Yes 

90 

L. G., aged seventeen 

600 

84 

104 

120 

Yes 

90 

years. Moderate in- 

1200 

88 

112 

120 

Yes 

90 

sufficiency. 

250 

60 

80 

120 

No 

90 


375 

64 

76 

120 

Y’'e3 


500 

64 

80 

120 

Yes 

90 


750 

68 

88 

120 

Y'es 

58 


1200 

76 

108 

120 

Y'es 

88 


250 

84 

88 

120 

Yes 

60 


500 

72 

80 

120 

Y"c3 

60 


750 

76 

104 

ISO 

Yes 

60 


200 

72 

100 

120 

No 



500 

70 

100 

ISO 

No 



750 

80 

100 

120 

Yes 

90 


1200 

78 

118 

118 

Y^es 

88 


2000 

78 

132 

240 

Y''c3 

90 


250 

90 

102 

120 

Y'es 

60 


900 

90 

112 

300 

Y^cs 

118 


1400 

92 

128 

180 

YVa 

120 

S. T., aged fifty-ciglit 

700 

76 

88 

120 

No 

90 

years. Moderate car- 

2000 

74 

90 

120 

Y’’cs 

diac insufficiency. 




120 

No 


E. C., aged thirty-four 

170 

92 

108 


years. Moderate car- 

340 

88 

80 

120 

No 


diac insufficiency. 

1100 

8-1 

104 

No 

60 

2000 

80 

... 

ISO 

Y'es 


The cflect of ■n-ork upon the pulse rate of pntients EuffcrinR from varj'inR dcKTces of 
cardiac insuflicicncj". Hvo to ten minutes intervened between the indi^ddual exer- 
cises. The fiRuro 120 in the column headed “Return to Normal means that the rate 
became normal after two minutes or earlier. 
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The Effect of Work uj^on the Pvhe Rate in Normal Indindtials. 
It has been our experience that changes in pulse rate following work 
have seldom afforded any reliable indication as to the condition 
of the heart’s reserve power. Recently, Mekins and Gunson'^ 
have published their investigations upon the effect of exercise on 
the pulse rate in patients suffering from “disordered action of the 
heart.” One of their conclusions was that patients in whom the 
pulse rate did not return to normal vdthin a short period of time 
(i. e., two minutes) performed the simplest exercises with difficulty. 
Witli this particular conclusion in mind we have observed the pulse 
rate after work in a few normal people and in a few patients with 
cardiac insufficiency. 

The pulse was counted before exercise and then for fifteen seconds 
immediately after exercise. At the end of one hundred and ten 
seconds it was then counted again for twenty seconds. From these 
counts the rates per minute immediately after work and at the 
end of one hundred and twenty seconds were calculated. If the 
rate at the end of two minutes was within six beats of the pre- 
exercise rate it was considered to have returned to normal. Table I 
summarizes our results in normal people. 

There were 27 experiments carried out on five normal men. A 
, delayed rise of the systolic pressm-e occun’ed fourteen times and was 
accompanied nine times by a pulse rate whicli did not return to 
normal inside of two minutes. Thirteen times there was no delayed 
rise, and yet on seven occasions the pulse rate did not retm-n to 
normal inside of two minutes. 

The Effect of Work upon the Puke Rates of Patients Suffering from 
Varying Degrees of Cardiac Insufficiency. Table II summarizes 
our results in patients who had either a moderate or no cardiac 
reserve power. 

There were 40 experiments carried out on 5 patients. A delayed 
rise of the systolie pressure occurred 31 times and was accompanied 
9 times by a pulse rate which did not return to normal inside of two 
minutes. Twenty-two times the pulse rate returned to normal 
two minutes or sooner after work. 

The results of these experiments, earried out on normal persons 
and those suffering from cardiac insufficiency, few in number though 
they are, tend to confirm our belief that the time required for the 
pulse rate to return to normal affords but little information, in 
either normal people or patients with cardiac insufficiency, as to 
the condition of the heart’s reserve power. 

Conclusions. The occurrence of a delayed rise in systolic 
blood-pressure after work indicates that the preceding work has 
either overtaxed or is on the point of overtaking the heart’s reserve 
power. The presence of a delayed rise can be determined by the 


1 Heart, 1917, vi, 285. 
vot. 155, NO. 6. — JUNE, 1918 29 
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infrequent method of plotting tlie pressure curve with almost as 
much certainty as by the frequent method. 

A small number of experiments upon normal people and upon 
patients with cardiac insufficiency showed that no definite relation 
existed between the time required for the pulse rate to return to 
normal and the condition of the cardiac reserve power. 

We wish to express our thanks to Dr. William R. Williams, whose 
hospital service furnished the material for the foregoing work, for 
his advice and cooperation in carrying out the same. 


PERFORATED GASTRIC AND DUODENAL ULCER: A STATIS- 
TICAL REPORT OF FIFTY-NINE CASES, 

By Francis J. Scully, M.D., 

RESEARCH FELLOTV, COOK COITNTY HOSPITAL, CHICAGO. 

(From the Clinics of the Cook County Hospital.) 

During the last six years (1911 to 1916 inclusive) there were 59 
cases of perforated gastric and duodenal ulcer admitted to the Cook 
County Hospital. Of these cases 48 were perforated gastric ulcers 
and 11 perforated duodenal ulcers. During this same period the 
total number of ulcer cases was 506 gastric ulcers and 72 duodenal 
ulcers. The frequency of perforation in these cases was 9.4 per cent, 
in gastric ulcer and 15 per cent, in duodenal ulcer. The patients 
were seen at varying periods of time after the perforation, some 
shortlj’^ after while others were moribund and in shock. Only those 
cases in which the perforated ulcer was seen at operation or at 
autopsy are included in this series. All cases of doubtful diagnosis 
have been excluded in order to make the data more accurate. Forty- 
nine of the patients were operated upon by ten different staff 
surgeons. In tlie remaining 10 cases tlie ulcer was recognized at 
autopsy. 

rff/e and Sex Incidence. Of tlie perforated gastric ulcers 44 vere 
in males and 4 in females. Caird* in a series of 247 cases from the 
Edinburgh Hospital found a greater percentage of perforated gastric 
ulcers in females. Connors- in a series of 41 cases foimd 36 m males 
and 5 in females. The perforated duodenal ulcers were^all m males. 
This agrees with the findings of Caird,’ who reported 179 males an 

21 females in a series of 200 cases. , 

The majority of the perforations occurred between tlie ages o 
tliirtv and forty years in gastric ulcer and betivecn twenty and 
tliirty years in duodenal ulcer, as will be noted m the following table. 

Gastric ulcer. 

Under 20 years ^ etwes 

20 to 30 


Duodenal ulcer. 
0 cases 


■ 30 to -10 
•10 to 50 
50 to CO 
CO to 70 


12 

19 

9 

4 

3 
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The occupation of the patient did not seem to have any bearing, as 
many trades were represented, and none that would seem at all a 
predisposing factor. 

Previom Gastric Disturbance. It is difficult to obtain an accurate 
history of any previous stomach trouble when the patients are first 
seen, due to their acute suffering. The majority, however, recall 
some previous gastric disturbance. In this series, 29 cases of gastric 
and 6 cases of duodenal ulcer gave a history of previous trouble of 
variable duration. 


Duration. Gastric ulcer. Duodenal ulcer. 

Under 1 year 5. cases 2 cases 

1 to 5 “ 11 “ 4 “ 

5 to 20 “ ■ 3 “ 0 “ 

No duration noted ........ 10 “ 0 “ 


Sixteen cases of perforated gastric and 5 cases of duodenal ulcer 
gave no history of previous gastric disturbance. This may not be 
a true statement, as the patient’s condition was often extremely 
grave, and the history consequently Was rather hurriedly and briefly 
obtained. Often the patient agreed to any question asked, so that 
many contradictory facts were obtained. Oftentimes slight stomach 
complaints, as heartburn or slight discomfort after meals, were 
never thought of by the patient when asked if he had any previous 
stomach trouble, and were elicited only on careful inquiry. How- 
ever, it is true diat there may be an entire absence of any ante- 
cedent indigestion and the perforation may occur witliout warning. 

Premonitory Symptoms. There are no characteristic prodromal 
sjunptoms which may give warning that perforation is about to 
occur. In several cases it was noted that tlie symptoms of indiges- 
tion wereworsethan usual forseveral daj’-s preceding the perforation, 
but such exacerbations are not infrequently experienced in gastric 
disorders apart from perforation. Many cases gave no prodromal 
sjunptoms whatever. In this series 27 cases of gastric and 2 cases 
of duodenal ulcer gave variable prodromal sjTnptoms. The most 
constant sjonptom was pain, usually slight, located in the upper 
abdomen, and in some cases associated with food taking. Vomiting 
occurred in several cases. Two cases gave a history of alcoholic 
excesses previous to the perforation. 

Determining Cause. No single factor can be assigned as being 
the determining cause of the rupture. In 7 cases the perforation 
occurred while doing heavy work. It is conceivable tiiat severe 
muscular effort might have determined the actual rupture of an 
ulcer, die base of which was already weakened. In several cases 
perforation occurred shortly after eating, but in a considerable 
proportion of the cases it occurred from six to ten hours after food 
was taken, so that the entrance of food into the stomach did not 
always appear to have a determining influence. 
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Onset. In practically every case the onset was sudden, with 
agonizing pain in the epigastrium, often doubling up the patient on 
account of the extreme severity. Brunner^ in a series of 263 cases of 
gastric and 52 cases of duodenal ulcer reported there was an acute 
onset of pain in 260 of the gastric ulcer cases and in 49 of the duo- 
denal ulcer cases. In a great majority of the cases the pain was 
located in the epigastrium. In gastric ulcer the point of maximum 
intensity was generally a little to the left of the midline, while in 
duodenal ulcer it was a little to the right. In a few cases the pain 
was generalized or was localized in the lower abdomen. 


Location of pain. * Gastric ulcer. Duodenal ulcer. 

Epigastrium 37 cases 9 cases 

Generalized 3 “ 2 “ 

Lower right side 3 “ 0 “ 

Lower left side 1 “ 0 “ 


Vomiting occurred in 35 cases of perforated gastric ulcer shortly 
after perforation and in 6 cases of duodenal ulcer. Several patients 
were nauseated, but did not vomit. 

Period of Reaction. Following the sudden onset of pain there is 
a period of remission coming on from two or three hours after the 
perforation. This was noted in a large proportion of 'the cases. The 
acute sjunptoms abate and the patient looks and feels better. The 
physician called in at this time may not recognize the seriousness 
of tlie condition and delays sending the patient to a hospital. The 
recurrence of pain indicates the onset of peritonitis. ICennedj’® 
recognizes three periods following perforation: (1) tlie stage of shock 
and collapse; (2) the stage of reaction; (3) the stage of diffuse peri- 
tonitis. It is during the second stage or the period of remission 
that the diagnosis is most difficult, but a mistake may not be 
serious if the patient is operated upon at once and the true 
condition recognized. ... 

Findings. Many patients were not seen imtil some time after 
perforation had occurred. Eight cases of gastric and 2 cases o 
duodenal ulcer were moribund on entrance. In tlie majority o 
cases seen early the point of maximum tenderness corresponded 
closely to the point of maximum pain. In late cases the tenderness 
was generalized. 


I/oration of tenderneps. 
Epigastrium 
Goncrnlizcd . 
Riglit lower . 


Gastric ulcer. 

. 24 cases 

. 23 “ 


Duodenal ulcer. 

5 cases 



Rigidity was present in practically every case, tliough of varying 
degree, and was especially marked in the upper abdomen. 
panites was noted in IG cases of gastric and in G cases of duodenal 
ulcer. Fluid was diagnosed in 14 cases of gastnc and in b cases oi 
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duodenal ulcer. Sclioemaker® has pointed out that in percussing 
fluid in the flank an increase of pressure on the percussed finger 
displaces the fluid, bringing tlie’ intestines closer, and thus a tym- 
panitic note is elicited. As a result small amounts of fluid may be 
overlooked. Thirteen cases of gastric ulcer were in shock on entrance, 
with rapid pulse, pallor and a subnormal temperature. Few cases 
showed a febrile reaction; these were late cases with a generalized 
peritonitis. The pulse and leukocytes are given in the following 
table: 


Duration of perforation. 

Cases recovering. 

Pulse. Lcukocy'tCB. 

Cases fatal. 

Pulse. Leukoojdcs. 

Under 5 hours 

5 to 15 “ 

. 80 
. 108 

13,600 

13,300 

128 

10,100 

15 to 24 “ 

. SO 

15,600 

100 

20,000 

Over 24 " 

. 98 

17,900 

112 

18,600 


In early stages the pulse was not much increased in rate, though 
there was a moderate increase in the leukocyte comat. In later stages 
the pulse became more rapid and the leulcocytes increased slightly. 
It is wortliy of note that in the cases recovering the pulse was never 
as rapid as in the cases which resulted fatally. This was probably 
due to a more virulent peritonitis and a greater degree of shock in 
those cases. Petren^ noted that the pulse was slower in the early 
stages and that the percentage of mortality was less in cases with a 
slow pulse. This will be noted in the following table from his report: 


Pulse frequency. 

1 to 5 hours 80 to 100 per minute 

5 to 10 “ 90 to 110 “ 

10 to 15 “ 110 to 120 “ 

Pulse gitc. Uccovery. Death. 

21 cases 80 to 100 16 rases 5 cases 

7 “ 104 to 120 5 “ 2 " 

2 “ 125 to 140 0 “ 2 “ 


Certain early cases had a high leukocyte count witli a pulse below 
90. Finney® considered a leukocytosis in a young person with a 
history of previous gastric disturbance as a diagnostic sign of con- 
siderable importance. 

Diagnosis. The diagnosis made before operation in this series of 
cases is noted in the following table: 

Gastric ulcer Duodenal ulcer 

Diagnosis. 48 cases. 11 cases. 


Perforated gastric ulcer 
Perforated duodenal ulcer . 
Acute appendicitis . 

Acute cholecystitis . 

Acute abdomen (peritonitis) 

Ileus 

Liver abscess . . . . 


21 times 
2 “ 

6 “ 

3 “ 

13 “ 

2 “ 

1 “ 


3 times 
1 “ 

3 “ 

0 “ 

4 “ 

0 “ 

0 “ 


The diagnosis was not difficult when the case was seen early and a 
good history obtained. The conditions with which perforation was 
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most frequently confused were, in the early- stages, aeute appendi- 
citis, acute cholecystitis and acute pancreatitis, and in the late stages 
ruptured appendix and general peritonitis from an unrecognized 
source. The absence of a febrile reaction in the earlj’- stages and the 
history of a sudden, agonizing pain helped to differentiate from other 
acute abdominal conditions. 

In appendicitis the onset of the pain is more gradual, its location 
is in the lower right side and it is preceded by a rise in temperature. 
Acute eholecystitis is more difficult to distinguish, though the pain is 
loeated somewhat farther out from the midline. Acute pancreatitis 
is relatively infrequent and is therefore rarely confused. 

In several of the cases an incision was made for an appendectomy, 
and only upon opening the abdomen was the perforation recognized. 
In a perforated ulcer the fluid is uniform and is usually more abun- 
dant as the upper abdomen is exposed, while in appendicitis the fluid 
beeomes thicker and more purulent as the appendix is approached. 
Tlie appendix itself presents greater gross changes. 

In the late cases, when the tenderness and rigidity were generalized, 
a correct diagnosis was made, as a rule, only upon exploratory 
incision. A history of previous gastric disturbance and the location 
of the pain in the epigastrium at the onset helped to place the source 
of the peritonitis in the upper abdomen. Methylenp blue'’ was given 
by mouth in several cases of suspected perforation before operation, 
and the finding of stained free fluid upon opening the abdomen con- 
firmed the diagnosis. 

Operation. An operation was performed in 40 cases of gastric 
and in 9 cases of duodenal ulcer. Many were in late stages and in 
shock when operated, and survived for only a short time. The 
remaining 10 patients were in such serious condition when seen that 
no operative procedure was thought advisable. 

Fluid. As a rule the peritoneal cavity contained a variable 
amoimt of fluid. It was present in 37 cases of gastric and in 9 cases 
of duodenal ulcer. The character varied with the duration of tlie 
perforation. In early cases it was serous and at times bile-stained. 
In late cases it was thicker and seropurulent. Free stomach contents 
were noted in 10 cases of gastric and in 3 cases of duodenal ulcer. 
In 2 cases of perforation through the posterior wall of the stomach 
the fluid was limited to the lesser peritoneal cavity. In 1 case 
the fluid was purulent and limited by dense adhesions about tlie 

duodenum. .... . j 

Associated with tlie fluid was a peritonitis of varj'ing grades, 
depending upon the duration of the perforation. In earlj' cases tlie 
surface was reddened and inflamed, while in late cases it was co^ ered 

with a fibrinous exudate. • r r • • 

SHc of Perforation. The most common site of iierforation m 
gastric ulcers is on the anterior wall of the stomach near tlie pylorus 
along the lesser cun'ature. The perforation was anterior, near tiic 
pylorus in 43 cases, anterior in cardia in 1 case, and postenor m 4 
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cases. Multiple perforating ulcers were noted in 2 cases. The 
perforating u|cer of the cardia was associated with a carcinoma of 
the stomach wall. Cau’d^ in 228 cases found the perforation on the 
anterior wall in 209 cases and on the posterior wall in 19 cases. In 
all cases recovering after operation the ulcer was located anterior 
near the pylorus. All cases on the posterior wall resulted fatally. 
Induration was present about the uleer in practically every case. 

In all the cases of duodenal uleer the perforation was anterior 
in tlie first portion near the pylorus. Multiple ulcers were present 
in one case, but only one was perforated. Caird® in 118 cases 
noted tlie perforation on the anterior surface in 101 cases, on the 
superior surface in 13 cases and on the posterior surface in 4 cases. 
The size of the perforation in both gastric and duodenal ulcer was 
variable. The larger ones were generally more fatal. 

Procedure. In the majority of cases a simple closure of the 
perforation by Lembert suture and drainage was done. Other pro- 
cedures were employed in a few cases. 


Procedure. 

Gastric ulcer. 

Cases. 

Recovery. 

Death. 

Closure and drainage 

... 26 

12 

14 

Closure and gastro-enterostomy . 

... 5 

4 

1 

Excision and suture 

... 1 

0 

1 

Drainage, not closed 

... 5 

0 

5 

Closure, no drainage 

... 1 

0 

1 

Gastrostomy 

... 1 

0 

' 1 

No operative record 

... 1 

0 

1 

Duodenal ulcer. 

Closure and drainage 

... 5 

4 

1 

Closure and gastro-enterostomy . 

... 3 

1 

2 

Drainage, not closed 

... 1 

0 

1 


In 5 cases of gastric and in 1 case of duodenal ulcer simple drainage 
was done, as the patient’s condition was so grave that no further 
procedure was deemed advisable; all resulted fatally. In 1 case a 
rubber tube was inserted into the stomach tlirough the perforation, 
and in 5 cases of gastric and in 3 cases of duodenal ulcer a primary 
gastro-enterostomy was done in addition to closure of the perfora- 
tion, with 5 recoveries. The advisability of doing a routine gastro- 
enterostomy at the time of repair of the perforation has been widely 
discussed. Eliot^® has given an excellent review of this subject, and 
is of the opinion that a gastro-enterostomy is indicated only when 
the lesion itself is of such an extent tliat its suture or subsequent 
cicatricial deformity would lead to a persistence or recurrence of 
symptoms. 

Immediate Pesidts. Of the 40 cases of perforated gastric ulcer 
operated upon 16 recovered and 24 died, and of the 9 cases of 
duodenal ulcer 5 recovered and 4 died. Many patients died in shock 
within the first twenty-four hours following the operation. Others 
continued weak for days afterward and finally succumbed to general 
peritonitis. The cause of death and complications in the operated 
cases are given in the following table: 
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Canse of Death. Gastric Ulcer (24 cases). 

Eighteen cases with closure of perforation. 

2 cases died mider anesthetic. 

7 cases died in shock within twenty-four hours. 

6 cases died of generalized peritonitis. 

1 case died of subphrenic abscess. 

1 case died after partial closure of ulcer. 

1 case died after perforation of second ulcer. 

Six cases with no closure. 

1 case died in shock in twenty-four hours. 

1 case had carcinoma of cardia also. 

1 case developed peritonitis after gastrostomy. 

3 cases developed general peritonitis, all posterior ulcers. 
Duodenal Ulcer (4 cases). 

2 cases died in shock in eighteen hours. 

2 cases died of general peritonitis. 

Hours Elapsing after Perforation until Operation. The patients 
were operated upon at different periods of time after perforation, 
and it will be seen from the following table that those operated 
within the first twelve hours had a greater percentage of recoveries : 


Gastric ulcer. Cases. Recovery. Death. 

Under 5 hours 4 4 0 

5 to 15 “ 13 7 6 

15 to 24 “ 9 ■ 2 7 

Over 24 " 14 3 II 

Duodenal ulcer. 

Under 5 hours 1 1 0 

5 to 12 “ 2 1 1 

12 to 24 “ 3 2 I 

Over 24 “ 3 1 2 


Mortality. The mortality of the operated cases was GO per cent, 
in gastric ulcer cases and 44.4 per cent, in duodenal ulcer cases. The 
mortality, including cases not operated upon, was 66.6 per cent, in 
gastric ulcer cases and 55.5 per cent, in duodenal ulcer cases. 
Caird' ® gave the mortality as 42.5 per cent, in 247 cases of gastric 
ulcer and as 39.5 per cent, in 200 cases of duodenal ulcer. Collinson” 
gave the mortality as 53.8 per cent, in 13 cases of gastric ulcer and 
as 32.5 per cent, in 40 cases of duodenal ulcer. The mortality is 
directly proportionate to the length of time elapsing after tlie 
perforation. 

Mortality. Gastric. 

Cases operated upon under 5 hours . . . per cent. 

» “ “ 5 to 15 “ ... 40,1 

“ “ “ 15 to 24 " ... 77.0 " 

u ** ** over 24 ** ... *8.5 

The fact that cases operated upon after twenty-four hours do 
recover is due to the localizing of the infection. alker’- in / cases 
gave the mortalitv of cases operated upon in from five to 'twelve 
hours as 17.9 per cent.; twelve to twenty-four hours as 40.6 per 
cent., and over twenty-four hours as GG.2 per cent. Connors- m 


Duodenal. 
0.0 per cent. 

50.0 

33.3 “ 

60.0 
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42 cases gave the mortality as 20 per cent, in cases operated upon 
under six hours and as 66 per cent, in cases over six liours. 

In 16 cases of gastric ulcer which recovered after operation, 11, 
or 68.7 per cent., were operated upon within fifteen hours after per- 
foration had occurred. In the 24 cases whicli resulted fatally only 
6, or 25 per cent., were operated upon within fifteen hours. This is 
similar to the findings of Caird' in his series of cases. In cases which 
recovered 65.9 per cent, were operated upon within twelve hours, 
while in cases whicli were fatal only 34.6 per cent, were operated 
upon in that time. 

In 5 cases of duodenal ulcer which recovered, 3, or 60 per cent., 
were operated upon in the first twelve hours, while in the 4 cases 
resulting fatally only 1, or 25 per cent., was operated upon in the 
first twelve hours. Caird^ in a series of 200 cases found that in the 
cases which recovered 73.1 per cent, were operated upon in the first 
twelve hours, while in the cases which resulted fatally only 37.6 
per cent, were operated upon in that time. 

ComiENT. From a studj'- of tliese eases it beeomes evident that 
an early recognition of the condition followed by an immediate 
operation is necessary for the best results. This is well illustrated 
by the fact that all cases diagnosed and operated upon within the 
first five hours recovered, while in those operated later there was a 
mortality proportionate to the delay. The diagnosis should be made 
when the patient is first seen if possible and immediate operation 
insisted upon. The difficulty in diagnosis is due to the period of 
reaction that follows the acute onset, during whicli time tlie patient 
appears so much better that the seriousness of the condition is over- 
looked. This point cannot be too strongly emphasized, as a large 
proportion of the delayed cases entering the hospital are due to the 
mistaken opinion of the attending physician. The diagnosis is too 
often tliat of a mild colic which is expected to pass away in time, 
but instead symptoms of peritonitis develop, and only then is the 
seriousness of the condition recognized. Even in delayed cases an 
operation should be performed, for otherwise the result is almost 
invariably fatal. 

Considerable confusion in the diagnosis of perforation arises from 
the fact that the patient presents a markedly different clinieal pieture 
in the various stages. The symptoms are not progressive and the 
physical signs are not well developed until eomparatively late. 

At the onset, during tlie stage of shock, the patient is pale and 
faint, with an anxious expression on the face, and bolds the body 
absolutely rigid on aeeount of the intense abdominal pain. The 
marked severity of the pain is thought by some to be due to the 
chemical irritation of the peritoneum by the escaping stomach 
contents. The abdominal wall is retracted and so extremely rigid 
that very little can be determined on examination. The breathing 
is short and quick, and is of the costal type. Vomiting may be 
present, but is not of much significance, as it may be absent in per- 
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foration and present in so many other conditions. The leukocyte 
count is normal or may be slightly increased; the temperature is 
usually normal or may be subnormal. Perforation should not be 
ruled out because of a slow pulse and a normal temperature, or 
because of a normal or an increased leukocyte count, as these are 
frequent findings in tliis stage. 

Following the acute onset there may be a period of remission 
during which the patient feels much better. The patient relaxes 
and breathing is much easier. The abdomen is less rigid, tliough 
there is a local rigidity in the upper abdomen and a tenderness con- 
fined to the region of the perforation. On careful e'xamination fluid 
may be demonstrated in the flank, which is a very valuable sign. 
The pulse is still slow but gradually increases in frequency. The 
temperature also rises slightly. Diagnosis in this stage depends 
largely on the historj'^ of the onset. An acute attack of violent 
abdominal pain associated witli shock and followed by a period of 
improvement is always significant. 

Finally the symptoms of peritonitis become evident. The patient 
is restless, with sunken eyes and a dravm, facial expression. The 
abdomen becomes distended and the liver dulness is diminislied. 
Fluid is not so easily demonstrated. The pain and tenderness are 
generalized and the rigidity is now board-like. The pulse is rapid 
and wiry, the leukocytes greatly increased and a febrile temperature 
present. The diagnosis of peritonitis is easily made, but the source 
presents greater difficulty. The tenderness may be most marked m 
the right iliac fossa, due to the gravitation of the fluid, and a diag- 
nosis of appendicitis is made. A careful history and examination 
aid in differentiating, but usually an exploratory incision is neces- 
sary to determine tlie condition. Cases simulating perforation 
should have careful consideration before this possibility is excluded. 
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THE TACHYCARDIAS OF SOLDIERS. 

By Captain John H. Musser, Jr., M.D., M. R. C., 

PHILADELPHIA, PA. 

In the present war it has been the experience of the European com- 
batants that many men have broken down during the stress of active 
campaigning as a result of damaged or insufficient hearts which were 
unable to bear the additional strain tlxrown upon them by the cam- 
paign. Many of tliese heart cases were invalided home on account of 
franlv cardiac disease, valvular disease unrecognized through insufficient 
examination at the time of the physical examination upon entering the 
army or myocardial disorders unsuspected or developing after entry 
into the army. There were, however, many returned to home hospitals 
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in whom actual organic cardiac disease could not be demonstrated, yet 
who suffered from a group of sjrmptoms which were for the most part 
almost entirely referable to the cardiovascular apparatus and to which 
various terms have been applied, suggestive of the part played by tlie 
heart in producing and maintaining these symptoms. This symptom- 
complex is referred to by the English as “disordered action of the heart 
(D. A. H.),” as the “irritable heart of the soldier,” as “soldier’s heart” 
and as “effort sjmdrome.” The terms are very inclusive, and practi- 
cally any case with subjective cardiac symptoms, no matter what the 
cause, sufficiently severe to prevent the man carrying on his duties as a 
soldier, is listed as D. A. H., provided tliat the objective symptoms are. 
not sufficiently marked to enable the physician to label the disorder 
as a definite nosological entity. As a result of this rather indiscriminate 
filing of indefinite cases into the one cabinet there is considerable con- 
fusion in the English and French literature as to just what is “soldier’s 
heart.” Certainly there is decided confusion as to the pathogenesis 
of the condition and as to what cases should be included etiologically. 
Most observers are, however, united in describing the same group of 
symptoms for the condition, but are divided, necessarily, owing to the 
obscurity of the etiology, upon the question of proper treatment and 
the management of these cases. 

There is one outstanding and notable symptom not only in organic 
cardiac disease but also in disordered heart action cases, and that is 
rapidity of the pulse. It is almost a sine qua non for the diagnosis of 
these latter cases. Because of this and because of the ease with which 
it is appreciated in physical examination it is an extremely important 
sj'mptom, but unfortunately one which may be interpreted in many 
ways. A rapid pulse is only a symptom, and it may be indicative of an 
infection, of disordered nervous mechanism or of a disturbance of tlie 
endocrine system as well as pointing to the heart itself. 

On account of the large number of soldiers Mth tachycardia that \yere 
referred for opinion during the course of the cardiovascular examina- 
tions of the 38 th Division at Camp Shelby, it was thought advisable 
to devise a working classification for these cases in order to attempt 
to classify them, with the idea that these sufferers with tachycardia 
could be grouped into one of several etiological classes and that tlie 
subsequent course in the army of tliese men could be followed from the 
stand-point of their ability to carry on their duties as a soldier. Tlie 
latter part of this paper -will deal with the classification that was used 
during tlie examination. In the first portion of the article irill be dis- 
cussed the English and French experiences witli soldiers suffering with 
tachycardia, and more especially “disordered action of the heart or 
"soldier’s heart.” 

Soldier’s Heart. 

The recognition of this sjmdrome by no means is original to the 
present war, but was first described by Dr. Henry Hartsliome, to be 
followed several years later by tlie classical paper of J. C. Da Costa,* 

1 On Heart Disease in the Army, Tr. CoU. Phys., Philadelphia, Am. Jocb. Mep. 

Sc., I8G4. xlviii, S?. . 

* On Irritable Hc.art. A Climc.'d Study of a Fonn of Functional Cardiac Disorder 

and its Consequences. Am. Jour. Med. Sc., 1S71, Iri, 17. 
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wlxo describes the symptom-complex most accurately; in fact, his 
description tallies closely with the present-day picture of the disorder. 
In the succeeding years there has been more or less -written about 
“ soldier’s heart,” and none of it of much value. Although war broke 
out in 1914, the first reference to the condition is in an article by Magnus- 
Levy,® who notes the frequency with Avhich the wounded complain of 
dyspnea, precordial pain and palpitation, and with which they show a 
tachycardia, poor response to exercise, increase in the area of cardiac 
dulness and systolic murmurs. This article was followed by many 
others in tlie German literature. In English literature the earliest 
reference to the condition is in an editorial of the Briiish Medical 
Journal, July 17, 1915. In November, Thomas Cotton, ' Thomas 
Lewis and F. H. Thiele^ published a short note on the occurrence of 
bacteria in the urine of sufferers xvith irritable heart. Succeeding this 
article has come forth a veritable stream of articles on the subject, 
culminating in the splendid, thorough, comprehensive and scholarly 
study of Thomas Lewis and his co-workers wprking under the auspices 
of the Medical Research Committee.^ In tliis monograph all the 
various phases of the subject are considered in detail and a large amout 
of clinical and experimental work incorporated, sP that one interested 
in the subject will find there an extremely complete diseussion of the 
etiology, symptomatology, pathology, prognosis and treatment of 
soldier’s heart. 

It will be ad-vdsable to digest in brief this report and to incorporate 
the opinion of others upon these subjects. 

Definition. Major Meakins,® Lewis and their associates give the 
following definition of “irritable heart of soldiers:” “We use it (the 
term irritable heart) to describe those patients in whom few or none 
of the graver signs of heart affection can be detected but in whom 
there is complaint of breathlessness, palpitation, giddiness or actual 
fainting, easy exhaustion and precordial pain in varying degree, symp- 
toms arising for the most part under exertion or exaggerated by it.” 

In later publications Lewis prefers to use tlie term “ effort syndrome,” 
believing that it is imwise to label this group of symptoms with a term 
which suggests to tlie soldier and to others that the heart is primarily 
at fault. 

A somewhat more comprehensive definition, of soldier’s heart than 
the one recorded above might be given. A syndrome of symptoms 
referable for the most part to the heart, induced by too strenuous pre- 
liminary training or the mental and physical stress of actual warfare 
appearing in those soldiers who have suffered a recent infection and 
predisposed to by various factors of varying value, such as previous 
sedentary life, larval hyperthyroidism, indetectable myocardial dis- 
ease or congenital myocardial insufficiency, unstable nervous system, 
subject to neuroses of different types, and excessive smoking (?) 

^ Berl. klin. Wchnschr., January 11, 1915. 

■' A Note on the Irritable Heart of Soldiers, British Med. Jour., November 13, 
1915, p. 722. 

^ Report upon Soldiers Returned as Cases of Disordered Action of the Heart 
(D. A. H.) or Valvular Disease of the Heart (V. D. H.), 1917. London: Causton & 
Sons. 

® A Memorandum upon Heart Affections in Soldiers, British Med. Jour., September 
23, 1916, p. 418. 
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Etiology. Previous^ Occupation. In Lems’s series of 543 cases 57 
per cent, were engaged in sedentary occupations, 20 per cent, in moder- 
ately severe physical occupations and 23 per cent, in hard manual labor 
before entering the service. It is noteworthy that those used to hard 
physical work make the most satisfactory recovery. 

Injection. Lewis lays particular stress upon infection as tlie most 
important etiological factor. In from 50 to 60 per cent, of his cases 
infection played an important role. It was during the convalescence 
from an acute infection that the symptoms first appeared in the greatest 
number of cases. Others had suffered previously from some acute 
infectious disease of marked severity, as pneumonia, rheumatism, 
tj^phoid fever. John Parkman^ in a series of 40 cases found in 12 
patients a preidous history of an infection which may have been the 
exciting cause of the condition. Seven said they had had scarlet fever 
in childhood and 5 developed sjTnptoms immediately following an illness 
in mihtarj'' service. Sir James Mackenzie® says that in the examination 
of about 400 cases of soldier’s heart he has attributed the majority of 
these cases to bacterial and toxic influences. R. McN.' Wilson® is in 
complete accord with Mackenzie, and L. Gallavardin^® agrees that 
infections have a very decided influence upon the development and 
exaggeration of nervous tachycardias. 

Shock. Tliis was an immediate cause in only 2 per cent, of Lewis’s 
cases, shock in all likelihood acting as a remote cause on a condition 
already existing. 

Wounds and Other Accidents. These factors were present in 5 per 
cent, of Lewis’s series. As in shock these accidents probably act much 
the same way. Added to this there is the added factor that most wounds 
are associated with infection. 

Poisoning by Gas. This cause instituted the onset of symptoms in 
3 per cent, of the Hampstead Hospital cases. Price and Hunt have 
called attention to tlie fact that certain gases may induce the syndrome 
eitlier as a result of the action of the gas on the nervous system or else 
as a result of the febrile pulmonary complications of gas poisoning. 

Sudden Overstrain. The occurrence of this factor was relatively 
rare, less than 1 per cent., in causing the onset of yonptoms. A. 
Abrahams^' is not in accordance with tliis view, he believing that this 
is responsible, in a fairly large number of cases, for the complex. 

Symptomatology. Mackenzie’s*® description of the onset of symp- 
toms deserves to be quoted; “The account given of tlie onset of the 
sjmiptoms is peculiarly instructive. They ‘will say they were in the 
trenches and felt well and fit until one day they felt seedy and ill, and 
tliis continued until they were compelled to seek medical advice, when 
they were found to have a raised temperature. A few days’ relief wm 
obtained and they returned to tlieir work still feeling far from well, 
and after a few weeks of the strenuous life in the trenches they collapsed, 
sometimes with loss of consciousness, breathlessness or ei'cn pain. 

’ The Cardiac Disabilities of Soldiers on Active Service, Lancet, London, July 22, 
I91C, p. 133. 

« The Soldier’s Heart, British Med. Jour., January 22, 1010, p. 11/. 

» The Irritable Heart of Soldiers, British Med. Jour., Januno’_22, 1910, p. II J. 

Les tachycardiques, Arch, do mal de cocur, September, 191/, p. 40S. 

« Soldier’s Heart, Lancet, London, March 24, 1917, p. 412. “ Loc. cit. 
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“ The story of the onset varies. Sometimes it is an attack of diarrhea, 
which persists for a time; sometimes it is after a definite illness, as 
measles, but most give a history which we can safely surmise as being 
due to an infection. In a few cases one cannot get such a definite 
account of the starting of the illness, but many do recognize the gradual 
onset of the trouble. That is the story of the majority of cases, but 
there are a number from whom we can get no suspicious history of 
infection but in which tliere is an account of a very strenuous life.” 

Symptoms in Detail. Practically all observers are united in describ- • 
ing the same subjective and objective manifestations of the disorder, 
but the Research Committee’s report by Lewis is so complete that it 
will suffice to secure a complete picture of the condition to abstract it 
and use it as the basis for the description of the symptomatology. 

Dyspiea. This is complained of by all patients after effort; when 
quiet the patient does not notice it except in an occasional case of 
nervous, rapid breathing, but slight effort brings this out so that the 
respirations are increased moderately, while more severe effort \vill 
cause a rise of respiratory rate to 60 to 70 per minute. 

Levds,^® in discussing the cause of breatlilessness in patients suffering 
from irritable heart, ex-presses the opinion that it is due to the inade- 
quate supply of buffer salts in the blood. He shows that he and his 
co-workers have demonstrated this, and calls attention to the fact 
that tliis sjTnptom of breathlessness arises as a result of disordered 
metabolism, though the commonly accepted cause of breathlessness has 
been held to be instability or irritability of the central nervous system. 
This inadequate supply of buffer salts permits overstimulation of the 
respiratory center by the CO 2 developing as a result of exercise. There 
is an insufficiency of these salts, consequently their buffer effect is lost 
and the CO 2 is able to act more directly upon the center than if these 
salts were present to neutralize and to overcome the direct shock of 
the acid CO 2 upon the center. 

Pam. This is another very constant symptom, occurring in over 
tlrree-quarters of all cases. The pain is of different degrees, varying 
from slight precordial distress to severe pain over the entire precordium 
and transmitted down the left arm. The pain is induced by exercise. 
J. C. Meakins and E. B. Gunson*^ have shoAvn that in 48 per cent, of 
soldiers with irritable hearts, complaining of severe pain, there is nearly 
always present an area of hyperalgesia over the left chest in front. 
This hyperalgesia is similar to that seen in cases of angina pectoris; 
it is increased by exertion; infection increases the precordial pain and 
hyperalgesia; and the presence of precordial hyperalgesia is indicative 
of severe cases, with poor prognosis. 

Palpitation. This is also a very common symptom. In the great 
majority of cases it is due solely to the increased rate of the heart after 
exercise and disappears as soon as the heart rate slows down. Occa- 
sionally palpitation is due to extrasystoles which appear during rest to 
disappear during exercise. 

Breathlessness in Soldiers Suffering from Irritable Heart, British Med. Jour., 
October 14, 1916, p. 517. 

’■* The Occurrence of Hyperalgesia in the Irritable Heart of Soldiers, Heart 1917, 
vi, 343. 
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Cerebral Symptoms. Vertigo occurred in about 75 per cent, of the 
patients. The patients were dizzy after exertion, the dizziness being 
accompanied by spots of light in the visual field. It was always pro- 
nounced when changing from prone to upright position quickly. This 
probably induced a sudden fall in intracranial pressure, though it is 
not always possible to show a fall; indeed, a rise in peripheral systolic 
pressure is seen at times. 

Syncopal aUacIcs were found to occur in six subjects. The pulse rate 
was slowed, though attacks did not altogether resemble those found in 
Adams-Stokes’s disease, and the systolic blood-pressure was likewise 
much lowered. 

Sweating and Salivation. The subjects of soldier’s heart were found 
at rest to have moist sweating hands, and during the physical examina- 
tion, sweat would run dovm from the axillary sweat glands. Physically 
effort would induce'sweating out of all proportion to the degree of exer- . 
cise as would a stimulation of the emotions. An increased amount of 
saliva was also thought to be secreted. T. F. Cotton, J. G. Slade and 
Thomas Lewis^^ conclude, from a series of studies upon these men after 
injections of pilocarpin nitrate, that “the increased activity of the sweat 
glands and the increased acti\dty of the salivary glands (as estimated 
by the rate of swallovang) of patients suffering from "irritable heart” 
appear to be due to hjq)erexcitability of the corresponding peripheral 
mechanisms.” 

Vasomotor Symptoms. Spontaneous flushing is induced by the 
slightest cause. Cotton, Slade and Lewis’® say, as a result of their 
studies with amyl nitrite, that this spontaneous fluslung is “ conditioned 
more often by the state of the peripheral vessels than by hyperirritability 
of the nervous system.” 

Pnlsc Rate. The increase of the pulse rate upon effort is one of the 
most characteristic sjTnptoms found by Lewis and his co-workers. 
Fm’thermore, it is an extremely valuable objective finding in cases 
wLich may have complaints suggestive of tlie disorder but in w'hom 
these complaints might be due to other causes. Slow recovery of the 
pulse rate to what it w'as before e.xercise is a bad prognostic sign, though 
quick recovery is not necessarily a sign that ultimate fitness will be 
attained by prqper treatment. J. C. Meakins and E. B. Gunson’^ 
show that before the simple test exercise (w'alk 75 paces at quick time 
ending in a climb of 27 steps) the average pulse rate was 86 per minute 
(controls 75), the rise after exercise 131 (control 110), tlie length of 
time of the return of the pulse rate to normal w^as in direct ratio to the 
severity of the sjTnptoms. They also found that rest in bed and inter- 
current acute infections have a most deleterious effect upon the rettun 
of the pulse rate to normal after exercise. John Parkman'® found that 
after slight e.xertion and on standing the average increase in pulse rate 
was greater in these patients tlian in the controls. 

*5 Obscrralions upon Pilocarpm Nitrate, Heart, 1915—1/, vi, 299. 

Observations upon Amyl Nitrite, Heart, 1915-17, vi, 311. , n 

u The Pulse Rato after a Simple Test Exercise in Cases of Imtabio Heart, Heart, 

Piilsif^to on Standinj; and on Slicht Exertion in Hcallby Men and m 
Cases of Soldier’s Heart, Heart. 1915-17, vi, 319. 
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Blood-prcssnrc. The blood-pressure at rest is usually about normal. 
The effect of a fixed amount of exercise upon blood-pressure shows that 
the reaction is qualitatively the same, but the pressure rises higher and 
the raised pressure is longer sustained in the patients than in controls,*^ 

Effect of Drugs. Digitalis, according to J. Parkman,^" has scarcely 
any influence in this condition and is not indicated. Adrenalin, a 
sympathetic stimulator, was found to lla^’■e a greater effect upon tlie 
heart sympathetic than in the normal, wliile apocodein, a sympathetic 
depressor, caused similarly a greater depression. 

The Physical Exaviinaiion. Aside from the pulse rate, physical 
examination seems to disclose but little in these cases. In fact, the 
absence of physical signs is one of the negative symptoms of value. In 
the Hampstead Hospital Report, Lewis goes into the question of sys- 
tolic murmurs with considerable thoroughness. He shows that systolic 
murmims -per sc liave but little importance. Two Jmndred and sixty-six 
soldiers did not show any murmurs, and of these 5S per cent, were 
definitely unable to be restored to duty, while of 196 soldiers with 
systolic murmurs only 51 per cent, were unfit for duty. Meakins, 
L^vds and others^^ say that “A systolic murmur at the apex is not 
considered to be a sufficient ground for discharge, whatever the character 
of the murmur; in our experience many men who present this sign are 
capable of a great deal, if not of full and continued effort.” 

In these sentiments the authors are in accord with Sir James 
Mackenzie, who holds that the functional capacity of the heart is the 
criterion upon which hearts must be judged, not the presence or absence 
of murmurs. This view-point of Mackenzie, long held by liim, but 
brought to the fore by liis adwee to medical examiners not to reject 
men vdth heart murmurs unless their hearts showed definite signs of 
insufficiency or gross myocardial change, precipitated an active and at 
times even acrimonious debate among English cardiologists and clin- 
icians. The work of Lewis would seem to support Mackenzie’s conten- 
tion most completely, though the controversy still is aetive in English 
periodicals. 

The Apex Beat. Extension of the apex beat downward only shows 
that there is hypertrophy of the heart and does not help in determining 
the functional capacity of the organ. Likewise the force of the beat, 
its definite localization or diffuseness has no value in making the above 
determination. 

The Size of the Heart. The report of the Medical Research Committee 
contains some interesting roentgenological observations by Meakins 
and Gunson upon the change in the size of the heart after exercise. 
In the normal individual active exercise results in a diminution in the 
diameter of the heart of about 1 cm. In patients whom the exercise 
caused the usual symptoms a decrease in the diameter of the heart was 
not noted, nor was there, however, any increase in size of the transverse 
diameter or dilatation, though the absence of the usual and normal 
diminution in size might be construed as a dilatation. 

T. Cotton, D. L. Rapport and Thomas Lewis: After-effects of Exercise on Pulse 
Rate and Systolic Blood-pressure in Cases of Irritable Heart, Heart, 1916-17, vi, 269. 

Digitalis in Soldiers, with Cardiac Symptoms and a Frequent Pulse, Heart, 
1915-17, vi, 321. 

Loc. cit. 
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ElecirocardiograpJnc Studies. These showed no variations other than 
occur in certain normal indi\nduals. The tracings are of no value in 
diagnosis nor in prognosis. 

Leukocytosis. One of the most valuable objective signs of the pres- 
ence of soldier’s heart is found in the leukocyte count. G. Briscoe- 
foimd that in cases of irritable heart there was a constant leukocj^osis 
when the patient was up and about and increased by e.\'ercise. She 
found that this Avas slight or there was none at all during absolute rest. 
The degree of leukocytosis seemed to be in direct relation to the severity 
of the case. Thus in the 4 most severe cases clinically the counts after 
exercise varied betw^een 18,000 to 23,000 as contrasted with the 4 
least severe cases which showed after exercise a moderate increase, 
8700 to 13,700. The rise after exercise is in all cases greater than in 
normal controls. 

In regard to the differential count she noted a higher lymphocytic 
count in cases of long standing, though the highest values were obtained 
in a case of only six weeks’ duration. The percentage rise in lympho- 
cytes may be marked in patients who show only a slight Ieukoc 3 i:ic 
increase after exercise. Fiurthermore, the variability of the several kinds 
of leukocytes is greater than in normal individuals. The author also 
calls attention to the fact that wliile the leukocytosis is of value in diag- 
nosis, being uncontrolled by the patient, in prognosis it is of not much 
assistance, as the condition of the blood varies with the general condition 
of the patient, Avhich can be judged by the usual clinical methods. 

Urine. The total quantity is usually reduced. In 60 per cent, of the 
cases the acidity was greatly increased. In general, amino-acids, 
calcium and oxalic acid are increased; phosphates and urea decreased; 
uric acid, creatinin, sulphates normal. 

It has been suggested that the amino-acid increase might be correlated 
with tlie urea decrease as an indication of functional liver trouble. 

The urinary acidity in normal controls is unchanged after exercise to 
increase slightly one to one and a half hours afterward, while in these 
subjects of soldier’s heart the acidity falls after exercise to increase very 
much more than the normal controls in an hour to an hour and a half. 

Prognosis. A^Tiile the present article is concerned chiefly A\nth the 
symptoms and the causative factors of this condition it might be Avell 
to briefly consider Lcaws’s figures as to ultimate serAuceability of these 
men; ■ 63 per cent, of the men coming from training camps are definitely 
unsuitable to carry on their full duties as soldiers and but 48 per cent, 
when they come from active serAuce; 64 per cent, of those Avho had 
sjTnptoms before enlisting are unsuitable for future serA'ice; 48 ppr cent, 
are unsuitable Avhose first s^miptoms appeared at time of training and 
40 per cent. Avhose symptoms appeared during active service. Among 
those who performed manual labor before entering tjie service, 48 per 
cent, and those who led a preA-ious sedentary life 53 per cent. Avero 
unsuitable to be returned to duty. Lewis also says that tlic symptoms 
existed in 43 per cent, before erdistment, 12 per cent. de\'eIopcd them 
during the training period and 45 per cent, during active serA-icc. 

Treatment. Detailed treatment Avill not be considcreth , ’ 
it is to say that rest in bed is distinctly countra-indicated. Gradua a 

”The Leukoc.vles in Ca‘vs of Irritable Heart, Lancet, London, June 2, 191 «, 
p. S 32 . 
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increasing exercise has given tlie best results to all observers, though 
A. E. Garrod“ has called attention to a group of cases in which the 
myocardium is involved as a result of some fresh or recent infection 
and in whom exercise is counra-indicated and rest in bed indicated. 

Pathogenesis. The pathogenesis of soldier’s heart has aroused 
so much discussion in England, as already mentioned in the forepart 
of this paper, that it maj’^ be well to discuss the various hypotheses 
advanced to explain the condition. 

I. Blood Ivfcciion. As recounted earlier in this paper Cotton, Lewis 
and Dale^ aroused interest in the possible infectious origin of soldier’s 
heart by describing the occurrence of an almost constant bacilluria in 
these cases and at times bacillemia. Subsequent work failed to confirm 
this, and G. Briscoe and L. Demoud“ put at rest this theory by making 
96 observations on 43 cases of irritable heart at the Hampstead Military 
Hospital, none of the cultmes proving positive when a careful technic 
was evolved. 

II. Overstrain of Heart. That sudden severe or continuous over- 
strain of the heart may occasion soldier’s heart is a possibility in rare 
cases, but in the majority of cases surely there is no such possibility. 
Sir Clifford Allbutt“ says that “heart strain,” a plwase at one time, a 
few years ago, in common use, is a rare event and does not constitute 
the bulk of the cases invalided home as D. A. H. Thomas Lewis^’^ 
says that the condition originated in sudden effort in only 5 cases that 
he had seen. Effort aggi’avates the symptoms and displays defects 
which arc latent, but that it is responsible for the condition is not to 
be believed from present evidence. The strongest evidence of damage 
by strain must be forthcoming before it can be believed that so vital 
a muscle as the healthy heart can be injured by strain. Sir James 
Mackenzie says that “I never saAV a single individual who suffered 
from heart dilatation as a result of overexertion. I tliink I may fairly 
say that tliis was not due to inability to recognize overstrain.” In this 
article, in which Captain A. Abrahams”® quotes Mackenzie, he 
(Abrahams) says that he has never seen a case of overstrain in the 
examination of many athletes’ hearts. Captain J. Parkinson^® says 
that among his 40 cases only 4 attributed the onset of symptoms to a 
particular exertion, and 3 of these cases had had recent influenza. 
Contrary opinions as to the likeliliood of strain causing symptoms of 
cardiac insufficiency are held by others. Captain W. Scarisbrick®® in 
his paper on the comparative incidence of heart disease among soldiers 
and recruits finds 26.6 per cent, of the former and 15.2 per cent, of the 
latter suffering with “strained hearts.” Dr. I. Mackenzie,®^ however, 

A Variety of War Heart wliich Calls for Treatment by Complete Rest, Lancet, 
London, June 30, 1917, p. 985. 

Loc. cit. 

^ Bacteriological Examination of the Blood in Cases of Irritable Heart, British 
Med. Jour., August 18, 1917, p, 210. 

The Investigation of the Significance of Disorders and Diseases of the Heart in 
Soldiers, British Med. Jour., August 4, 1917, p. 139. 

Soldier's Heart, Lancet, London, March 31, 1917, p. 610. 

“ Ibid., March 24, 1917, p. 442. Loc. cit. 

Cardiac Disease in Soldiers and Recruits, British Med. Jour., February 24, 1917, 
p. 254. 

The Soldier’s Heart, Glasgow Med. Jour., 1916, Lxxxvi, 213. 
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believes that there is no evidence to show that in cases of soldier’s 
heart the disease has resulted from strain of a physical character. In 
work done before the war, Moritz, de la Camp, Selig and many other 
German observers claim that the heart cannot dilate under the influ- 
ence of muscular tension. 

III. Hyperthyroidism. The hj^jo thesis tliat the overaction of the 
heart is due to oversecretion of the thjToid gland is one that appeals 
to many observers of the condition, nor is tliis view-point a surprising 
one when the marked similarity of the symptoms of early Graves’s 
disease to those of the irritable heart of the soldier is considered. One 
of the foremost advocates of this theory in part is Dr. J. Strickland 
Goodall,®- who states in his Chadwock Lecture, based on 2250 cases 
of soldier’s heart, that many cases of soldier’s heart are due to the tem- 
porary overaction of tlie suprarenal glands as a result of fright, with a 
resulting overaction of the thyroid to neutralize this stimulation of the 
suprarenals. The thjToid overaction persists, the suprarenals over- 
action is but temporary. Captain Scarisbrick^ says that in some of his 
cases hyperthyroidism accounted for the cardiac neuroses. H. J. 
Leeuwen,®^ working under Major Tait McKenzie, found the thjToid 
enlarged in about 25 per cent, of his case«, and states that some of his 
cases suffered from hj^perthyroidism. Wilson,®^ Sir James Mackenzie’s 
assistant, says that while the theorists are bankrupt the disease remains. 
In 18 of his cases, however, he was interested in observing that the 
thjToid was enlarged and administration of thjnoid caused exacerbation 
of the symptoms. Sir James Barr^® says that it is no wonder that, 
under present conditions of war, we should get great vascular disturb- 
ance and increased function of the thyroid gland. He says that all 
these cases of soldier’s heart depend upon an increase or decrease of the 
internal secretion of the tlijToid and that the proper treatment in these 
cases is that used in the treatment of hjTierthjToidism or hypothy- 
roidism. This paper of Barr’s provoked considerable discussion in the 
literature, pro and con, as to whetlier tlie thjToid was necess<anly at 
fault in all cases. Dr. F. A. Stoney,®' working at the Fulham Military 
Hospital, believes tliat there is a very close relation betu’een hyper- 
activity of the tbjToid gland and tlie tachycardia and breathlessness 
seen in cases of irritable heart. In addition to the rapid pulse and breath- 
lessness, together with the sinus arrhythmia and apical systolic mur- 
murs, there is also noted tremor, insomnia, enlargement of one or both 
lobes of the tlijToid and, more rarely, ocular symptoms. She believes 
likewise tliat a cure may be effected by securing partial atrophy of tlic 
thjToid gland witli tlie roentgen rays. C. P. White and F. Hernaman- 
Johnson^® also contend that hyperthjToidism is the cause of soldier s 
heart and treatment by the roentgen rays should not be neglected. 


The Factors of Cardiac Irritability, Eancet, London, Juno 23, 191 1 , p. 902. 

^ Loc. cit. 
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Among tlie French, Gallavardin®® also believes that in some cases the 
thjToid may be at fault, though this explains only some of the cases, 
D. Pletnew,'*® on tlie contrary, says tliat he lias almost never seen it, 
Lewns^* summarizes the opinions against incriminating the thyroid as 
follows: In spite of the frequency ■ndth which the thyroid is said to be 
enlarged by advocates of tlie hypertlijToid hypothesis, in his series of 
cases only 4 per cent, showed this sign; the symptoms of tachycardia, 
tremor and so on are seen after infectious diseases, and the thyroid is 
not asked to explain them; roentgenotherapy gives too doubtful results 
to be good e\ddence; and finally thjToid extract given experimentally 
seems to have no more effect on these cases than on other unrelated 
cases, 

IV. Dishirhaiicc of Nenmts Sysiem. All authors agree that the nerv- 
ous element plaj^s a more or less important part as an excitant of the 
disorder, Alental stress is if not a gi’eater at least an equal factor with 
physical stress in exciting the attack. Some writers claim it is the entire 
and sole cause. For example. Dr. I. Mackenzie'’’ says that the soldier’s 
heart in all probability belongs to the disorders of psychic origin, 
Tullidge'*® also calls attention to the psycliic origin of the neuroses. 
R. D. Rudolph says that “ the condition is in reality part of a general 
nervous instability — in other words, neurasthenia.” Dr. Poynton^® 
believes that nerve shock is a factor of importance in some cases. 
Alexander Morrison,'”’ in discussing the question as to the pathogenesis 
of tlie condition, says that in his belief tlic condition is one of neuras- 
thenia or psychasthenia. Sir William Evart^^ holds that the heart may 
collapse as a result of gradual exhaustion of the myocardium, myocar- 
dial failure or as a result of some ovcnvhelming shock in a nerve-worn 
subject, functional heart stroke, and that “soldier’s heart” is probably 
a combination of tliese two factors. 

Lewis discusses the hypothesis of the nervous system causing the 
condition in brief as follows: In general the subjects of cardiac irri- 
tability are emotional, high-strung indhdduals with exaggerated reflexes. 
Vagal tone is not abolished, as experiments with atropin show, but that 
the vagus action is normal is questionable because the pulse fails to 
return to normal after exercise, because sinus (vagal) arrhythmia is 
often exaggerated in many cases and because syncopal attacks with 
extreme slowness of heart occur in some cases. On the other hand, lack 
of vagal tone does not appear to be responsible in irritable hearts, for 
the high pulse rate or the exaggerated response to exercise, rather a 
hyperirritability of some portion of the system which includes the 
acceleration reflex arc and the rhytlim-producing center itself. Experi- 
ments with adrenalin and apocodein show that the sympathetic system 
is more easily stimulated or depressed than normal in those individuals 
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suffering wiA ireitable hearts. In all probability these variations in 
nervous excitability are secondary to changes in cellular metabolism 
or to true intoxications. 

V . Myocardial Lesions. At the Hampstead Hospital it is the custom 
to sift out all cases of frank valvular and of myocardial diseases, referred 
there as D. A. H., before listing the remaining cases as having irritable 
hearts. In spite of this many of the cases of the irritable heart of 
soldiers gave a historj’’ of pre^dous rheumatism or chorea, suggesting 
that mild myocardial lesions may give rise to the sjrmptoms. Autopsy 
alone would be able to verify this. The electrocardiogram was unable 
to show any such evidence of myocardial disease in 10 cases examined 
by Parkinson. It does seem, however, hard to conceive of acute rheu- 
matic fever leaving the heart muscle untouched, and it would seem that 
in tliese cases at least the myocardium was involved. Parkinson'^® in 
his study of 40 cases of soldier’s heart excluded frankly diseased hearts. 
He believes that the relative cardiac insufficiency may be a sequel to 
certain acute infections, may be the result of myocardial changes due 
to age, may be associated with functional nervous disorders and may be 
due to endowment with a heart of limited efficiency. Garrod^® calls 
attention to the fact, also, that there are certain cases of soldier’s heart, 
follovdng immediately after acute infections, in whom “the myocar- 
dium is damaged for a time.” He concludes his article by saying that 
“ the soldier’s heart is not a clinical entity but includes a variety of 
morbid states.” 

Another phase of the question of the heart itself may be here con- 
sidered, that is, the heart that is distorted in position or hypoplastic. 
GoodalP® saj'S tliat hearts showing persistent overexcitability of muscle 
or nerve are too horizontal in position because they are too soft. This 
lack of tone may be the result of impaired nervous control, habitual 
overwork with insufficient rest, or disuse, insufficient use or misuse. 
D. Pletnew,®^ in concluding his article on cardiovascular insufficiency 
in the war, says that the greatest number of soldiers who prpent tlie 
phenomena of cardiovascular insufficiency are individuals in whom 
early arteriosclerosis is appearing or whose heart and aorta are hypo- 
plastic. In addition to insufficient development of these organs the 
disharmonious development of the different organs, plays an important 
part in the pathogenesis of insufficient heart, ’riiis latter de^'eIops most 
frequently among well-built men who have not been accustomed to 
muscular exercise. It might be added here tliat many of tlie Enghsli 
authors also call attention to the necessity of starting military traimng 
with mild exercise gradually increased. _ 

VI. Toxemia. The hypotliesis tliat a toxemia is tlie agent responsible 
for the disorder is the one accepted by Lewis as seemingly the most 
feasible. Receiring as it does tlie approval of Mackenzie^- and Allbut , 
as well as Levis and his co-workers, who have studied the question so 
carefully from all angles, it is needless to state the hj’pothesis tha is 
most generally accepted botli in England and France. 

4S JjOC. Clt 
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Tliis liypotliesis is based on llic following facts: Most of the cases 
started from some infection; the symptoms are analogous to those 
appearing in convalescence from acute infections or in the early stages 
of pulmonary tuberculosis; the changes of the urine and of the blood, 
mentioned in the forepart of this paper, suggest an infection. This 
hj’pothcsis assumes cither the production of true toxic bodies acting 
on the lieart or disorders of cellular metabolism resulting from the 
infectious process. 

In closing this discussion of irritable heart it might be appropriate 
to insert here, Avhile considering the toxic hypothesis, some remarks 
Sir Clifford Allbutt^ made upon the researches of Dr. LcAvis and his 
associates at Hampstead Hospital: “Setting aside for the while poi- 
soning of the myocardium, may incidental infections produce any other 
effects in which the heart is concerned? The answer appears to be in 
the affirmative. These researches seem to discover a new disease, or 
ratlier to discriminate more exactly the features and nature of a disease 
less clearly apprehended already, by Da Costa and others as soldier’s 
heart; or by those of us Avho have Avritten upon neurasthenia as cardiac 
neurasthenia. The disease is one Avhich is not uncommon in the civil 
population, but under the stress of the soldiers’ training and among the 
aggregations of men in modern armies, it is more conspicuous and 
inconA'enient.” 

Classification of Taciia'Cardias Used in Examination of the 
Soldiers of the Thirta'-eightii Diahsion. Before discussing the 
classification of the large number of cases of tachycardia seen during 
the course of the cardiovascular examination at Camp Shelby, it may be 
well to sketch briefly the method of procedure in making the cardio- 
vascular examinations. The cardioAmscular examiner worked in con- 
junction Avith the tuberculosis board Avhich examined practically every 
man in the command. The several members of this board in examining 
the thorax Avould percuss and auscult the heart at the same time they 
were going over the lungs. Any abnormality that they might detect 
in the heart, such as abnormalities in the cardiac impulse, excessive 
rapidity or sloAvncss, murmurs, irregularity, accentuations and enlarge- 
ments, was sufficient to refer the individual Avith the abnormal condi- 
tion to the cardioA'^ascular examiner. Wlien a man was referred for 
cardiovascular examination a note was sent Avith him stating for what 
reasons he Avas referred. Tlie examiner working alone in a separate 
room of the regimental infirmary then Avent over the soldier carefully 
and studied the condition thoroughly in order to determine the effect 
that it might have upon the soldier under the stress of active campaign- 
ing. 

In addition to the usual methods of physical examination the func- 
tional strength of the heart Avas estimated by having the examinee hop 
seventy times on one foot. The pulse Avas counted before the hopping 
test, immediately aftenvard and tAAm minutes later. A return of the 
heart rate preceding exercise, provided that immediately following 
exercise there was an increase in rate, was considered evidence of good 
functional capacity of the organ. In reference to this exercise test 
■ of functional sufficiency of the heart, AAffiich is recommended by the 


Loc. cit. 



896 


WAR MEDICINE 


Surgeon-General’s Office and which is generally considered the best test 
of cardiac sufficiency, it might be well to quote Meakins, Lewis and 
others.^ “It has been our special endeavor to find some relatively 
simple and quick test which will eliminate the unfit, and for tins purpose 
we have made elaborate observations upon pulse rate, blood-pressiire 
and respiratory rate under various conditions of posture and exercise. 
We have taken numerous instrumental records, polygraphic and electro- 
cardio^apliic; we have also noted such physical signs as basal murmurs, 
jerky impulse, extended impulse, A-arious alterations of the heart 
sounds and signs of vasomotor instability; with a solitary exception 
we find these to be of no value in gauging the grade of exercise Avhich 
Avill be ultimately tolerated or readily be borne. The solitary exception 
is the rate at which the pulse falls when it is accelerated by a brief 
exercise.” C. Lian,“ in France, is also an advocate of this method 
of testing the functional efficiency of the heart while in this country. 
T. B. Barringer, Jr.,®® has done a great deal of work upon this same 
principle. 

Nine hundred and forty-four soldiers, from the division of a strength 
of 22,622 at the time of the examination, were sent for special study of 
the cardiac condition. Of those thus referred, 424 (M.9 per cent.) 
Avere sent with the diagnosis of “ tachycardia.” It is thus seen that a 
very large number of the cases studied were cases of a rapid heart 
action. In fact, the proAnsional diagnosis of tachycardia exceeded by a 
large number anj'^ other single diagnosis. The heart rate Avas deter- 
mined by counting the number of systoles heard by the stethoscope 
over the precordium in thirtj’^ seconds. The cardiovascular examiner 
was authorized by the Surgeon-General to act upon these cases in three 
Avays, either unconditionally to “reject” or to “accept” the e.xaminee 
as a soldier, or to “ accept conditionally,” with the idea that a future 
examination Avould shoAv if the condition had so improA'ed under train- 
ing that the man could carry on the duties of a soldier. 

In the study of tlie 424 cases of tachycardia seen at Camp Shelly 
it Avas obAdous that an opportunity AA^as afforded of classifjdng these 
possible future cases of soldier’s heart before tlie actual onset of the 
trouble. In other Avords, an etiological factor might be determined 
ante rather than post, as was necessary in the English studies. Further- 
more, by classifjdng these subjects AA-ith rapid heart it would be possible 
more satisfactorily to dispose of them in one of the three ways recom- 
mended by the Surgeon-General’s Office, namely, accept, reject or accept 
conditionallj". One may rightly judge, from the A-arious hypotheses 
concerning the pathogenesis of soldier’s heart discussed in the forepart 
of this paper, that there is still considerable haze as to the true factor 
in the production of the disorder. In spite of Lcaaos’s masterly work 
there still seems, for example, a strong possibility that the thjToid 
may be implicated in a certain number of cases. LikcAA'ise it seems 
quite definitely proA'cd that soldier’s heart, aa’IuIc excited by an infection, 

** I^c. cit. _ j. 

“ jSpreuve d’aptitude cardiquo a I'ctiort, Prosso mC-d.. December 7, 1910, p. eW. 

“ The Circulatory Reaction to Graduated Work a.s a Tc.st of the Heart's Function.al 
Capacity, Arch. Int. Med., 1910, xa-u. 303. Also, Studies of the Heart’s Functional 
Capacity, Arch. Int. Med., 1917, xx, 829. 
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is predisposed to by certain factors. Tlie work of the English has all 
been done upon cases already the subject of soldier’s irritable heart. 
There the predisposing or etiological factor had to be determined after 
the onset of the trouble, whereas in the present study it could be deter- 
mined possibly- before the trouble appeared, but as the question of the 
pathogenesis is still somewhat in doubt it was thought wise to classify 
these cases of tachycardia not from one view-point alone but to make a 
classification which would combine the best of the ideas as to the cause 
of “soldier’s heart.” hlany of the cases of tachycardia that were seen 
during the course of the e.xaminations seemed unlikely to develop 
“soldier’s heart” and could be grouped in other classes. 

The following five etiological classifications of the tachycardias were 
made: (1) Myocardial. (2) HyperthjToid. (3) Neurotic. (4) Nervous 
(emotional). (5) Toxic. 

These groups will be completely discussed seriatim, givung the number 
of cases in each group, their findings at the time of the examinations, 
the reason for classifying them in such a manner and their dispositions. 

The first three groups represent cases that may develop “soldier’s 
heart,” the last two represent tachycardia of mild degree in whom it 
is believed no such result will obtain. These last groups will be dis- 
cussed in the light of the experience of others more fully than the first 
tlu’ce groups, which have been dAvelt upon from this view-point in the 
early part of the paper. 

1. Myocardial. Sixty-nine cases, or 16.3 per cent., of the tachy- 
cardias were of this type. The diagnosis was based upon the history 
of the individual, the physical findings and the functional tests. In 
considering the history, and it is in the individual with this type of 
rapid heart that the history is most important, it was noted that a 
large majority of these soldiers had suffered from pneumonia some time 
during the preceding five years, an interesting commentary upon the 
deleterious effect of pneumonia upon the heart. The present history 
was also important. The soldier suffered from dyspnea upon slight 
exertion, a cough was sometimes present and there were other subjective 
evidences of a very moderate degree of cardiac insufficiency. The 
physical examination, outside of the tachycardia, usually showed but 
little. At times a slight enlargement of percussion dulness was noted.®^ 
The functional test, the response to exercise was also of great value in 
determining this type of tachycardia. Failure of the pulse to return to 
normal within two minutes was considered an evidence of myocardial 
weakness and was the sine qua non in diagnosing these cases. 

The disposition of the soldier with a rapid heart, presumably the 
result of myocardial change of a moderate degree such as outlined 
above, was usually “accept,” as it was felt that the gradually increasing 
exercises of the training period would materially benefit the heart so 

It should bo understood that frank cases of myocardial disease and cases of 
valvular heart disease with associated myocardial weakness were not listed in this 
^oup. These cases were diagnosed “myocarditis, chronic’’ and “valvular heart 
disease,” and as such were considered. The above classification includes only those 
cases that are questionable. The term myocardial tachycardia is used because of 
the apparent slight degree of myocardial involvement. There was a history of pneu- 
moma and there was a myocardial insufficiency, but that there was a true patho- 
logical myocarditis which could be demonstrable at autopsy could not be proved. 
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that he would, be able to*go through hardships of any t^^pe. Cases 
^ving a history of acute rheumatic fever were rejected, as it is almost 
impossible to imagine the myocardium not being injured after this 
disease. Furthermore, Lewis found a large percentage (about 20 per 
cent.) of his cases of soldier’s heart gave a past history of this disease. 

2. Hyperfhyroid. Ninety-seven cases of tachycardia attributable 
to malfunctioning of the thyroid, or larval hyperthjToidism, were seen. 
Three sjTuptoms of hypertlijToidism were considered necessary to 
place a man in this group. Two of these symptoms were practically 
constant, a pulse rate of over 130 and a fine tremor; the third sjonptom 
was eitlier enlargement of tlie tlijToid or well-marked vasomotor 
symptoms. Exophthalmos was seen only a few times. The response 
to tbe functional test was usually poor. These cases were usually 
fairly easy to determine. Their disposition was, excepting in the well- 
marked unquestionable cases, whicli were rejected, generally “pro- 
wsionally accept,” as it seemed likely that these men would probably 
break down under the stress of trench warfare, developing exophthalmic 
goitre if not soldier’s heart. If upon subsequent examination the 
symptoms have not disappeared it would seem vase to discharge them 
upon a surgeon’s certificate of disability. An interesting point in regard 
to these cases was that a large percentage of them were found in a 
regiment recruited in the mountains of West Virginia. In this same 
regiment there were also found many men with s^Tuptomless goitres. 

3. Neurotic. In this group fell the largest number of cases, ISO 
(or 42.5 per cent.). These men practically all presented the following 
sjTidrome; A pulse rate of over 120; an exaggerated sinus arrhythmia, 
and a functional heart murmur, systolic in tone, soft and blowing, 
heard best over the second and third interspaces, referred upward and 
to the subclawan artery, and never to the axilla. In discussing the 
murmur systolic in time, heard over tlie pulmonary valve area, H. M. 
Raven°® says tliat in his experience with a camp of over 2000 boys 
under nineteen, a large number of them have tliis murmur. It is 
associated wltli poor physique and retarded development. ^ He suggests 
that in addition to the commonly accepted theory that it arises as a 
result of friction between the pulmonary artery and the chest w’all or 
adjacent structures, anotlier theory might be advanced, that it is due 
to a relative or actual narrowing of tlie pulmonarj'' artery (congenital). 
In these cases D. A. H. symptoms are very common. 

The term neurotic is poor but was employed because these men all 
had many and diverse complaints of all kinds. Their subjective symp- 
toms w'ere pronounced, not only sjmiptoms referable to the heart but 
s^nnptoms which were indefinite, vague and uncertain, and referable 
to all parts of the body. Vagal might perliaps be a more satisfactory 
term, as they showed usually pronounced eildences of vagus instabifity. 
The majority of tliese men were listed as “conditionally accept, dbe 
experience of the English has shown that men falling into tliis classifica- 
tion are unable to stand tlie wear and tear and stress of severe cam- 
paigning. It is from tliis group tliat will probably come the most men 
who will develop the irritable hearts of soldiers. ^ Their symptoms, 
their vagal instability, tlieir lieart examination, their rapid pulse rate, 


Britisli Med. Jour., AurusI 2o, 1917, p. 2ol. 
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their poor response to tlie functional exercise test, all these findings are 
characteristic of the typical case of “soldier’s lieart.” Indeed, they 
might readily be said to belong to that large class mentioned by Lewis 
in whom symptoms appeared before enlistment and who are not truly 
subjects of “soldier’s heart,” in the sense that the soldier’s life is neces- 
sary to cause “soldier’s heart.” Some mild infection incurred before 
ever seeing active warfare may so exaggerate the symptoms that the 
man is no longer fit for active soldiering. It would be interesting to see 
how well these men respond to the splendid hygiene of camp life. Prob- 
abl;j’’ a goodly number will be so immeasurably benefited by the exercise, 
outdoor life, proper food, regular hours and careful life of camp that they 
will be able to go tlirough with any future assignments they might 
receive. In the meantime bj^ listing them as “conditionally accept” 
they ulll be under constant observation, and should they not be mate- 
rially benefited by their new environment, should be kept in this country 
to perform military duties less arduous than those they will meet with 
overseas. 

4. Nervous (Emotional). Tlie soldiers with rapid hearts who fell 
into this classification presented few objective or subjective manifes- 
tations of disordered heart. The tachycardia was not excessive, rarely 
over 120, physical findings were negative and the response to the func- 
tional test was normal. TJiere were only twenty-eight men referred 
who were listed in this group. Tliis may seem like a surprisingly small 
number, but it -is small because such a diagnosis was made only when 
the pulse rate was unduly rapid. The men with the slower pulses were 
listed as “heart normal.” The men of this group if allowed to sit 
quietly for tu'enty or thirty minutes to watch the examinations going 
on, in order to do away with the nervous excitement incident to the 
examination, and then examine them, their hearts would be found to 
have normal rates. 

Two opinions as to the relatively innocuousness of tliis type of tachy- 
cardia may be mentioned. Sir James Mackenzie®®' calls attention in 
his brief memorandum to medical examiners to the effects of excitement. 
He states that many candidates ^vith perfectly healthy hearts suffer 
from excited action of the heart during examination. The heart becomes 
rapid but soon slows down if the candidate lies down and breathes 
slowly and deeply for a few minutes. Such a candidate is considered 
suitable for enlistment if there is a history of good functional efficiency. 
A. Morrison®® is in complete accord ivith the idea that “ the augmented 
and accelerated action of the emotional lieart ought also to lead to few 
rejections.” 

5. Toxic. Thirty-six cases of tachycardia, apparently due to intoxi- 
cation of some kind, are grouped here. Some of these men were suffering 
from tonsillitis or some other mild infection at the time of the examina- 
tion. Some were smoking an excessive number of cigarettes a day — 
thirty to sixty. Some few were alcoholic. Some were drinking enor- 
mous quantities of coffee. All of them had a rapid heart, apparently 
the result of some toxin, whether bacterial or a drug. Cases of tuber- 
culosis or other severe infection with the associated tachycardia are 


The Recruit’s Heart, British Med. Jour., October 16, 1915, p. 563. 
Ibid., October SO, 1915, p. 636. 
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not grouped here. Except for the rapid heart, physical examination 
disclosed nothing of moment. As regards effects of cigarette-smoking 
and alcohol there is of course considerable divergence of opinion. 

Cigarette-smoking undoubtedly has the effect of increasing the heart 
action, but that it has any more serious effect is dubious. J. Parkinson 
and H. ICoefid,®^ in a recent article in which the effect of cigarette- 
smoldng is fully discussed, conclude that the smoking of a cigarette 
by habitual smokers raises the pulse rate, which effect is more pro- 
nounced in cases of soldier’s heart; that excessive smoking is not the 
essential cause in most cases, but in their opinion it is an important 
contributory factor in the breathlessness and precordial pain of many 
of them. R. D. Rudolf^ says that the excessive use of tobacco is often 
stated to be a cause of soldier’s heart, and no doubt in many cases it is 
one. Lewis, however, does not lay much stress on tobacco as a cause of 
disordered action of the heart. In his series 5 pe ■ cent, did not smoke, 
and he calls attention to the faet that the same symptoms appear 
in soldiers who do not smoke. Likewise with alcohol, more than half 
of his cases were not consumers of alcoholic drinks and many of them 
showed actual distaste for it. Parkinson^ found in his series of 40 
cases that about half either smoked a pipe or were very light smokers, 
and that in regard to alcohol only 3 had been heavy drinkers. E. K. 
Tullidge^ in his experience in Austrian ser\nce says that in a number of 
cases the disturbance could be traced directly to the excessive use of 
tobacco. 

Fourteen cases of rapid hearts were seen wliich fell into no category. 
It was apparently impossible to group them satisfactorily. 

SxJiiMABT. “ Soldier’s heart” is discussed in the light of the experi- 
ence of our allies. The importance of tachycardia as a prominent and 
important objective symptom in the examination of the recruit is called 
attention to and a classification for cases of tachycardia is suggested. 


NECROPSY SERVICE IN A MILITARY HOSPITAL IN THE FIELD. 
By Howard T. Ea-esner, M.D., 

CAPTAIN, M. B. C., TJ. S. ABMT, PRANCE. 


'The follovdng report is offered not because of its statistical vahie 
but because it represents fairly well the type of work a pathologist secs 
in a base hospital in France and because it offers certain suggestions 
as to tlie sequences and treatment of war wounds. It represents cj^kt 
months’ ser\’ice in a base hospital in France of about 1250 beds. The 
total number of necropsies is 87, which represents nearly all the deaths 
tliat occurred in the period mentioned. The necropsies were per- 
formed under fairly satisfactory conditions, and, as a rule, a few hours 
after dcatli. There were no limits as to tlie extent of tlic examination, 

*' The Immcdinto Effect of CiRarclto Smoking on Hcalthj’ Men nnd on Cwes of 
Soldicr’a Heart, Lancet, London, August 18, 1917, p. 232. 

^ Canadian Med. Assn. .Tovir., 1910, vi, 790. ’ ' 

«* The Heart of the Recruit nnd tho Soldier, ^fiIit.a^J• Surgeon, 191<, -xl, _1. 
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and bacteriological examinations were made in all cases. The finer 
differentiation of bacteria was not possible because of limitations of 
time and staff. The study of an.aerobes was difficult, and the results 
given are to be regarded as approximations rather than as accurate 
diagnoses of the anaerobes. For this purpose the primary culture was 
made in a medium recommended by Hibler and by Muriel Robertson, 
composed of lean beef, and water, equal parts, rendered slightly alkaline 
to litmus, tubed and autoclaved. A final estimation of the cause of 
death was not possible in some of the more complicated cases, and the 
cause assigned was tliat dictated by a consideration of the clinical and 
patliological aspects of the case. 

Probably the most important pliasc of this report is the problem of 
dissemination of infection. IMost of the war wounds contain several 
different organisms, and there appeared to be no explanation for the 
fact that in some cases the anaerobes are the most important for the 
patient, and that in other cfises different forms of aerobes do the most 
damage. There were 2S cases in which sti'cptococci were isolated from 
the heart’s blood after death. Of these 2 were regarded as streptococcus 
pyemias, meaning metastatic suppurations in more than one position. 
Tiie remainder are regarded as septicemias, although not all of them 
showed clinical symptoms. The technic of the heart cultures was very 
carefully controlled, and there is little likelihood that the organisms 
were contaminations; but there is alwaj^s to be considered the possi- 
bility that they may have entered during the agony or after death. 
The cultures were pure except for 2 cases, in which Staphylococcus 
pyogenes aureus was also present and 5 in which an anaerobe was 
present as the result of gas gangrene, 4 being pcifringens and 1 a motile 
organism, probably malignant edema. Only 1 case, a buttock wound, 
showed a demonstrable thrombophlebitis. Ten were cases of deep 
muscle wounds sometimes associated with bone injuries. Three followed 
penetrating head wounds, 3 penetrating pelvis wounds, 4 penetrating 
chest wounds and 9 followed wounds of the joints. Of these last 6 were 
of the knee-joint alone, 1 of knee and anldc, 1 of knee and elbow, 1 of 
hip alone and 1 of ankle alone. The seriousness of wounds involving the 
joints has been repeatedly emphasized by the surgeons, and much has 
been said and written about their treatment. This study can present 
no figures as to the frequency of septicemia as a complication, but does 
serve to draw attention to its importance, and any consideration of 
treatment must include this possibility. Attempts to save members, 
the joints of which are the seat of infection, must be most carefully 
guarded by close study of the case, and refractory cases should be 
subjected to most radical treatment, preferably amputation. There 
were 2 cases of pyemia due to Streptococcus pyogenes, 1 with large 
wound of buttock, fibrinous pleurisy and septic infarcts of the lungs 
and acute tricuspid valvulitis, 1 with penetrating wound of the pelvis, 
acute fibrinous pleurisy and septic infarcts of the lungs. 

There were 7 cases in which Staphylococcus pyogenes aureus was 
isolated from the heart’s blood; 3 of these were pyemias and 4 sep- 
ticemias. In none of these were there wounds of joints, although 2 of 
the septicemias ori^nated in chest wounds and 1 each of the pyemias 
and septicemias originated in penetrating wounds of the pelvis. 
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In addition to these septic cases there were 2 whieh were clinically 
and pathologically septicemic, but which were not identified baeterio- 
logically because of faulty technic. There was 1 case of aeute purulent 
meningitis due to Streptococcus pirngenes and apparently metastatic 
from an arm wound, although there was no growth in cultures from the 
heart’s blood. Thirteen of the septic cases showed an acute vahmlar 
endocarditis; this matter, however, will be made the subject of a 
separate report. Of the 37 septic cases 27 showed spleens that were 
more than 150 grams in weight. There were 14 cases in which the 
liver weighed more than 2000 grams; 2 of these were not associated 
with enlargement of the spleen. The kidneys together weighed more 
than 300 grams in 21 cases, in 19 of which there was associated enlarge- 
ment of the liver and spleen and in 2 there was associated enlargement 
of the liver only. Of the 37 cases only 5 failed to show parenchymatous 
change in the liver or kidneys or acute splenic hj^ierplasia. Of these 
5 cases 4 were bacteriologically streptococcus septicemias and 1 was 
classed as a pyemia on the basis of gross morbid anatomy, but without 
bacteriological proof. 

There were 17 cases of gas gangrene. Two of these died before 
the laboratory was equipped for satisfactory anaerobic work. Of tlie 
remaining 15 the heart’s blood contained in 8 cases Bacillus welchii, in 
2 cases a motile organism, believed to be the bacillus of malignant edema, 
and in 5 cases there was no growth. Of the cases sho^ving organisms in 
. the blood, the blood and tissues showed the usual foamy characters in 
all but one instance. Of the 5 showing no growth the organs and blood 
showed foamy change in 2 cases. In a general way it may be said that 
the. cases reported "no growth” were sectioned earlier than those show- 
ing organisms, but one of the malignant edema cases was sectioned 
four hours after death and showed foamy organs. Most of the wounds 
were large deep wounds, 9 cases being thigh wounds, 3 of buttocks and 
pelvis (only one penetrating the gut), 3 arm and shoulder, 1 of the 
foot and 1 following an appendectomy; 5 of the cases were accompanied 
by a streptococccus septicemia. There are no particular notes to be 
made on the gross morbid anatomy of these cases, as the changes are 
well known and are modified in the usual way by tlie atmospheric 
temperature and the number of hours elapsed between death and 
autopsy. The cases were ill from three to fourteen days, the average 
being seven da.vs. The average is raised b.Y 2 twelve-day and 1 fourteen- 
day case, 4 being sick seven days and 7 being sick five days or less. 

There were 1 2 cases of penetrating wounds of the chest, hlost of these 
were studied bacteriologically before death by daily punctures of the 
chest. Frequently such punctures were sterile until four or five days 
after the wound had been inflicted, and such findings are common also 
in the non-fatal cases. Two of tlie cases should properly be classed^ as 
deaths from hemorrhage, one a hemorrhage into the chest following 
evacuation of a large amount of blood from the chest, the other showing 
frequent hemoptysis from a perforation of a branch of the pulmonarv 
vein about 3 mm. in caliber. All but 2 cases showed a marked picurisi , 
the 2 exceptions being cases of extensive old fibrous adhesive pleunsv , 
and 1 of these was a case that died of hemoptysis. Of the otlicr 10 
cases which showed acute pleurisy 9 had a bilateral involvement, 1 
case showed also acute serofibrinous pericarditis; 5 cases had pene- 
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trating wounds of the lung and a bronchopneumonia; 1 of these showed 
also a most extensive acute interstitial pneumonia. Of the 7 cases 
•without penetration of the lungs, 5 showed bronchopneumonia; 2 cases 
showed streptococcus in the heart’s blood and 1 showed Staphylococcus 
pyogenes aureus. The fluid in the chests frequently showed the common 
wound flora, and a smear of the fluid, as a rule, could not be differentiated 
from a smear from a large superficial wound. In 1 of the cases Bacillus 
welchii was found in the heart’s blood, although there was no foam in the 
blood and no evidence of gas gangrene. Most of these cases were ill 
about a week, but 1 was ill sixteen days, 1 ill twenty-one days and 1 ill 
twenty-seven days. The last showed a staphylococcus septicemia. 
The 2 streptococcus septicemias were ill nine and ten days respectively. 

There were 9 cases of penetrating wounds of the head. These were 
all cases with penetration of the dura, but varied from cases with 
penetration of small pieces of shell or shrapnel to massive brain injuries 
with 3 cases of hernia cerebri. Six cases showed acute purulent basal 
meningitis, in 2 of which there was extension to the spinal meninges. 
In 3 of these cases, including the 2 with spinal involvement, there was 
pus in the ventricles. One other case showed an acute internal hydro- 
cephalus associated with thrombosis of the lateral sinus, but no other 
evidence of infection. One case with basal meningitis and large 
wound of brain (tank rivet) showed extensive hemorrhage into the 
ventricles. Two cases died apparently of extensive subdural hemor- 
rhage without real evidence of infection. None of the cases showed a 
septicemia. Five of the cases bad been ill from two to nine days; 1 was 
ill twenty-eight days and died of meningitis; 1 was ill thirty-seven days 
and died of acute int;rnal hydrocephalus; 2 cases which died respec- 
tively of brain abscess and meningitis lived forty and forty-five days. 

There were 3 cases of penetrating wound of the spine. In one of these 
(sick nine days) there was fracture of the third lumbar vertebra, with 
hemorrhage in the pia arachnoid, but no suppuration. There was 
paralysis and anesthesia of the right leg and incontinence of retention, 
with acute hemorrhagic cystitis. Another case was sick four days and 
showed a shrapnel fragment embedded in the fourth thoracic vertebral 
body, severing the cord almost completely, with slight local purulent 
meningitis; there Avas a paraplegia and a most severe hemorrhagic 
• cystitis. The third case, Avhich lived twenty days, showed a small free 
shell fragment at the tenth thoracic region, with a profuse pmulent 
inflammation of the membranes of the cord, the entire brain and the 
ventrieles of tlie brain. There was no paralysis and no cystitis. None 
of the cases showed a septicemia, although the last case had had strepto- 
cocci in his spinal fluid for more than ten days. 

There were 9 cases of death apparently from hemorrhage; 6 of these 
had had more than 1 hemorrhage. Tlu-ee of the latter group were chest 
wounds with penetration of the lung, one showing in addition a strepto- 
coccus septicemia. Of the 6 other cases the hemorrhage folloAved a 
wound of the pelvis in 1 and wounds of the lower extremity in 5 others; 
2 of these 6 cases shoAved a streptococcus septicemia; 4 had been trans- 
fused without reaction, 2 cases once each, 1 case tAvice and 1 case three 
times. Of the total of 9 cases the spleen was enlarged in only 3, 2 of 
these ha-vdng had a single transfusion, the other having had no trans- 
fusion but being a subject of a streptococcus septicemia. The bone 
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marrow was normal. The case which had had t^\'o transfusions had 
been sick twelve days, was a streptococcus septicemia and had a spleen 
shghtly enlarged (180 grams), but otheru’ise normal. The case which 
had had three transfusions had been ill sixty-nine days with an enormous 
buttock wound, was not septicemic and showed a soft spleen weighing 
120 grams. The general jesults found in this series of cases was to tlie 
effect that transfusion with matched bloods shows httle effect from the 
view-point of gross morbid anatomy. From the clinical and patho- 
lo^cal observations it was decided that wounds of deep vessels in the 
thigh and about the knee were often so obscured by the depth and the 
infection and the irregularity of the wound that unless the hemorrhage 
after careful dissection and examination could be completely stopped 
the surgeon must consider the advisability of amputation for the 
purpose of controlling the bleeding. In ci\dl surgery this might seem 
extremely radical, but the conditions of military surgery sometimes 
make it necessary. 

In addition to the 9 foregoing cases of hemorrhage there were 3 
of hemorrhage complicated by transfusion reactions. The first was 
a shell wound of the pelvis with repeated hemorrhage, which after a 
transfusion developed chills and cyanosis and died in a few hours. There 
was no hemoglobinuria, and the spleen aside from weight (160 grams) 
appeared to be normal. The second case had two transfusions following 
a single large hemorrhage from a shell wound of tlie pelvis, the second 
transfusion through a confusion of names'resulting in the use of a group 
2 donor for a group 4 recipient. At necropsy there was found a firm 
enlarged spleen (360 grams) hemoglobinuria, normal bone marrow and 
a streptococcus septicemia. The third case had 1 transfusion for a 
large hemorrhage from a shell woimd involving the popliteal artery; 
there was immediate reaction followed in a few hours by death, and it 
was afterward found that a group 3 donor had been used for a group 2 
recipient. There was no hemoglobinuria and the bone marrow was 
normal, but tlie spleen weighed 170 grams, was tense and showed 
numerous small hemorrhagic infarcts. This patient had been ill for 
twenty days and was clinically a case of septicemia, but cultures from 
the heart’s blood at autopsy showed no growtli. 

There were 4 deatlis following "mustard-gas ’’poisoning, an extremel.v 
irritant gas (CH 2 ) 4 ChS, whieh was first used by tlie German army in • 
the summer of 1917. One of tliese showed a mild bronchopneumonia 
and suffered also from a Staphylococcus aureus septicemia follounng a 
shell wound of tlie pehds. The otJier 3 cases had no wounds. They 
all showed skin burns of varying degree. The necropsies showed a 
dusky red congestion of all tlie viscera, including in 2 cas^ the 
brain, accompanied in tlie stomach by submucous petechife in the 
fundus. The conjunctiva and the membranes of the nose and pharynx 
were the seat of a marked mucous inflammation. The larynx, trachea 
and bronclii showed severe inflammation, in 1 case accompanied bj 
pseudomembrane formatiom and in theotlier 2 with extensive necrosis 
of the mucosa, with multiple ulcers from 1 to 3 min. in diameter, auo 
of the three showed acute fibrinous pleurisy. All showed a bilatcra 
bronchopneumonia, with slight general edema of the hings.^ The pneu- 
monic patches were irregularly distributed, and varied m size from 
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2 mm. to 3 cm. in diameter, reddish gi-aj^ or gray in color, solid, pro- 
jecting in the cut surface, moist but finely granular. 

Of the miscellaneous cases not justifying special description were 1 
each of multiple pulmonary embolism, fat embolism, diabetes mellitus, 
malignant endocarditis (non-surgical), insuiflation pneumonia following 
a traumatic tracheo-esophageal fistula, acute dilatation of the stomach 
in a case of congenital aplasia of the jejunum, ileum and colon. 

It will be noted that in the eight months’ service, from May 25 to 
January 25, there were no deaths from lobar pneumonia, although 
bronchitis and bronchopneumonia were of very frequent occurrence. 
There was no case of active pulmonary tuberculosis, although 10 cases 
showed the so-called healed lesions, small caseous or calcified areas 
surrounded by fibrous connective tissue. In addition to these cases 
there were IS cases of chronic adhesive pleurisy without any evidence 
of tuberculosis to the ordinary careful gross examination. Of these, 10 
were apical adhesions, 4 basal and 4 extensive, involving practically the 
entire pleura. 

In passing from ci^dl life to work in an active military hospital in the 
field the medical. officer is beset by many difficulties and must readjust 
his point of view in regard to many things. The above series of necrop- 
sies was found to be of value in several respects. The results served to 
alter the surgical treatment of wounds of the extremities, particularly 
those involving joints to a considerable degree. In place of the con- 
servative surgery of ci-\dl life which permitted in the badly infected war 
wounds the possibility of a septicemia, with its incident effects on 
internal viscez'a, there developed a more radical surgery which, although 
it might sacrifice a limb, assured the patient of survival witli little 
chance of damage to important viscera. In regard to hemorrhage the 
postmortem examination of wounds showed the possibility of large 
^^e.ssels being wounded in such a way as to escape detection even with 
most careful opcratiA^e dissection. This led to several amputations for 
the complete control of hemoiThage, undoubtedly to the advantage of 
the patients. Deaths from transfusion with antagonistic blood, which 
the necropsy showed to be largely due to the transfusion reaction and 
not to other causes, led to a fii'mer insistence on careful testing of the 
bloods before transfusion. It is believed that this is even more impor- 
tant, if possible, at the base where patients may have been drained by 
infection for days or weeks than in the hospitals near tlie front, as has 
been indicated in another paper. ^ The accurate diagnosis of cases per- 
mitted by postmortem examinations is undoubtedly an aid in the 
adjustment of pension and insurance claims as well as statistical value 
in the army medical service. With all these points in view it is urged 
that postmortem examinations should be established as a routine 
procedure because of their unquestioned value to the soldier, to the 
army and to the nation. 

’ Jour. Am. Med. Assn., 1918, Ixx, No. 77, p. 709. 
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Medical War Manual, No. 2. Notes for Aruy IMedical 

Officers. By Lieut.-Col. T. H. Goodwin, R. A. ]\'I. C. Bp. 

1 1 2; 33 illustrations. Philadelphia and New York : Lea & Febiger. 

Any American medical officer who fails to read this little book 
neglects an opportunity to add to his efficiency. The distinguished 
author of this manual. Colonel Goodwin, of the British Royal 
Army Medical Corps, understands the medical 'problems of the 
European battlefields as few men do. In the brief compass of this, 
book he has summarized his long experience at the front and has 
answered most of the troublesome questions that confront every 
American medical officer anticipating active duty with our troops 
in France. 

The book is divided into three sections : The first part deals with 
the organization of the British medical service and the duties per- 
formed by its various officers and units. A useful comparison has 
been drawn between our own medical department and that of our 
English ally. The chapter furnishes a definite idea of just what is 
required of medical officers from the battalion surgeon, serving with 
troops in the trenches, back to the large groups of specialists working 
in the stationary hospitals in the rear. 

The second part of the book takes up war surgery. Obviously it 
would be impossible in a work of this type to treat so broad a sub- 
ject exhaustively. Colonel Goodwin’s object evidently has iieen 
to emphasize the salient points, the fundamental principles that 
must never be^ost sight of if the wounded are to be succcs.sfii!Iy 
handled. He has attained his purpose. To read this chapter is to 
have one’s perspective properly adjusted so as to sec more clearly 
the essential difference that exists between civil and military snrgei \ . 
'The account of the emergency handling of fractures is c.speciall\ 
noteworthy. ... • f 

The concluding section of the book on sanitation in war is o 
unusual interest and importance. In it the author discnhsc.'. sir i 
vital problems as the disposal of excreta and wa.stc in the zoiu. 
the advance, the protection of water supplies, the de.strnction o iti. 
and flics, the management of divisional baths, the di.^in e( ion o 
clothing, and the control of infectious diseases. 
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]^'rom cover to cover the book is full of valuable information, 
presented vntli unusual interest, and arranged in a convenient form 
for ready reference. Like all the war manuals in this series its size 
admits of the book being easily carried in the pocket of any uniform. 
It is decidedly the most generally useful work of its kind that has 
appeared and it undoubtedly deserves a place in the armamen- 
tarium of every medical officer. G. M. P. 


Military Ophthalmic Surgery. By Allen Greenwood, M.D., 

George E. de ScmvEiNiTZ, M.D., and Walter K. Parker, 

M.D. Philadelphia: Lea & Febiger. 

This small brochure deals with military surgery, trachoma and 
acute conjunctival infections and the best methods for the detection 
of malingerers. 

Greenwood has spent some time in base hospital work back of the 
Allied lines. He is the author of the chapter bn surgery. lie 
emphasizes the importance of skilled ophthalmic examinations and 
points out the ease of overlooking important ocular lesions in the 
presence of other devastating bodily injuries. 

Two interesting measures advocated are the more general use of 
glass balls or other material implanted following enucleation and 
some form of suction apparatus in traumatic cataract. 

In 4 out of 5 cases of orbital cellulitis CarrelFs tubes proved 
efficient. 

The chapter on trachoma and conjunctivitis by de Schweinitz 
is in that author’s characteristic and authoritative style. 

Of great value to the di'aft board examiner is the last chapter 
on malingerers and their detection. 

This brief work should be carefully studied by all men whose 
medical duties will summon them to cantonments or back of the 
fighting lines. B. F. B. 


American Addresses on War Surgery. By Sir Berkeley 
Moynhian, C.B., Temporary Colonel, A. M. S., Consulting 
Surgeon, Northern Command. Pp. 143; Philadelphia and 
London: W. B. Saunders Company. 

These addresses or papers were read in Chicago or elsewhere 
during the author’s recent visit to this country. The subjects are 
as follows: The eauses of the war; gunshot wounds and their treat- 
ment; wounds of the knee-joint; injuries to the peripheral nerves 
and their treatment; gunshot wounds of the lung and pleura. It 
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was the re\aewer’s privilege to hear the author deliver the first 
address, which was a very impressive occasion. All the subjects are 
handled in the same clear, direct and forcible style. None can be 
more important to the war surgeon than gunshot wounds and their 
treatment. In this paper we have a master surgeon, after abundant 
war experience^ lajdng before us briefly and clearly the various new 
methods of treatment which have gained recognition during the 
war and his judgment as to their relative values. In like manner 
we are treated to a most instructive digest of the work done and the 
important results obtained in connection with the other conditions 
discussed. How interesting it is to learn, after all our fears concern- 
ing and our efforts to prevent collapse of the lung when the chest 
is opened, that the thorax is being opened widely, the collapsed 
lung being delivered, the wounds in it being sewed up as in other 
tissues,' the repaired lung being replaced in the chest and the thoracic 
opening tightly closed, with a wonderful improvement in the results 
over those of previous methods of treatment. T. T. T. 


Fublic.^tions of the Red Cross Institute fob Crifpixd .vnd 

Dis.vbled jMen. a BiBLioGRAPirr of the War Cripple. 
Edited by Dougl.\.s C. McMurtrie. 

This recently published and up-to-date Bibliography of the JFar 
Cripple is of timely interest and should prove of great value to 
students of the subject and to the increasing mimhcv of u'orJvcrs in 
this important field. There is comprised in it a list of references to 
literature pertaining to the reeducation, emplojnncnt and other 
forms of care of crippled soldiers and sailors. The compiler of this 
bibliography takes pains to make clear that whereas c\'cry cflort 
has been made to make it as full as possible vathin the particular 
field covered, there have been purposely excluded article.s dealing 
solely with medical or surgical subjects, with the pension system 
and with provision for the blind, the deaf and the ner\'ous1y 
deranged. While the importance of these subjects is recognized, 
it is felt that they fall outside of the limited scope of this index. 

It is stated that practically every entry has been made from tlu* 
original publications. It is further stated that nearly all the indexer 
literature is reproduced in either the private library of the cornpi or 
or the collection of the Red Cross Institute. Both of thc.se collec- 
tions can be consulted at the library of the Red Cross 
Crippled and Disabled IMcn, 311 Fifth Avenue, New t 'ty. 
A survey of the titles included in the present pubhcntion mUicate^ 
that most of them arc from Continental sources, 'rcnc i am 
German equally, the balance being made up of hngu.->ii am a t > 
Italian contributions- Provision Avill be made for curren 
sions of material along these lines by issuing supp omen o^^ 
present list. 
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Future of the Disabled Soldier. By C. W. Hutt, M.A., M.D., 
D.P.H., Oxford Deputy Medical Officer of Ilealtli, County 
Borough of Brighton; Recently Member of Brighton War Pen- 
sions Committee. New York: William Wood & Co. 

This excellent little book of but 200 pages gives a fund of infor- 
mation regarding the experiences of Great Britain, France and 
Germany in the matter of reeducating the partially disabled soldier 
and training him to be an independent member of society. Our 
problem in this country is going to be very soon brought to our 
notice and it will do well for all industrial physicians and managers 
of employment departments of our large industries to study care- 
fully the pages of this book. 

The first chapter deals with the arrangements for treatment; 
then follows chapters on the training of the disabled in the several 
countries and lastly a chapter on the employment of the disabled. 

The opinion seems to prevail that many lines of training should 
be carried out in trade schools, taking groups of disabled men, 
rather than encouraging emplojmient in ordinary workshops where 
the disabled would have to compare himself with able workmen 
with resulting discouragement. It is also pointed out that the 
earlier the attempt to induce men to take up training the better, 
and that whenever possible disabled men undergoing training 
should be used to convert others. 

The general experience is that the men do not avail themselves 
to the extent that they should of the opportunities placed at their 
disposal for learning skilled trades. The causes of this disinclina- 
tion are discussed and remedies suggested. 

At the end there is a useful appendix tabulating occupations 
suitable for defectives. C. N. S. 


The Surgical Operations on President Cleveland in 1893. 
By Major W. _W. Keen, M.R.C., Emeritus Professor of Surgery, 
Jefferson Medical College. Pp. 52. Philadelphia: George W. 
Jacobs & Co. 


It is fortunate that even at this late date such important historical 
events as are related in this small volume are now placed on record 
by one of the principal persons concerned in them. TRat events of 
such importance to the public could have escaped the press is 
marvelous. They are now recorded here and fortified by the notes 
of those men most responsible in the performance of the operations. 

T. T. T. 
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Carcinoma of the Splenic Flexure of the Colon. — Hartwell {Ann. 
Srirg., 1917, 1x\t) presents a report of 6 cases and a study of the 
literature. He says that tlie splenic flexure of the colon is the third 
most common site for colonic cancer. This growth tends to the pro- 
duction of obstruction, rsuth indeterminate premonitory symptoms. 
This complication occurs acutely in nearly three-fourths of the cases 
coming to operation. A recognition of the foregoing facts and a more 
careful detailed study, with a possible ex-ploratory operation, should 
lead to an early diagnosis in a majority of the cases and thus forestall 
acute complications. The probable operative mortality of all cases 
up to the present time is over 60 per cent., and the percentage of the 
prolonged cures is exceedingly low, 10 per cent, to 25 per cent. These 
appalling results are largely due to the delayed diagnosis, and an 
improper mode of attack. The latter should follow the principle of 
the two or more stage operation, isith proHsion for external colonic 
drainage, either as a preliminary, or at the time of resection; always 
the former in the presence of serious obstruction or abscess formation. 
The distal portion of the transverse colon, the flexure, and the entire 
descending colon must be resected in order to obtain the requisite 
conditions for a secure anastomosis ivith an ultimate patency of the 
colonic lumen. Notwithstanding the meager success thus far obtained, 
attention to the lessons learned from the successes and failures of those 
wlio have worked in this field justifies tlie hope that tliis lesion may be 
as satisfactorily dealt with as cancer in other parts of the body. 

Pituitary Gland and Generative Organs. — Goetsch (Snrg., Giiurr. 
and OhsL, 1917, xxv, 229) says there is a close interrelationship m 
function between the pituitarj'’ and sex glands, a fact suppor cc jv 
abundant experimental eindencc and by numerous obscri a ions on 
jiituitary disturbances in the human sulijcct, Ovcrfunc ion o ic 
pitiiitarv anterior lobe is associated with ovemetmty of t ic se.v gam s. 
Deliciencj’ of pituitary secretion in the individual is follow cc d un c 
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development and genital aplasia in the young and by sexual inactivity 
and retrogression in the adult. Primary alterations of function of the 
sex glands, as in pregnancy and after castration, are followed by pitui- 
tary hyperplasia and hypertrophy. The specific action of posterior 
lobe extract (“pituitrin,” “pituitary liquid”) upon the smooth mus- 
culature of the uterus and bowel has led to the wide usage of this drug 
in obstetrical practice and in the treatment of intestinal paresis follow- 
ing abdominal operations. The administration of pituitary extracts is 
of distinct benefit in clinical states of pituitary underfunction. 

The Physiological and Pathological Importance of the Parathyroid 
Gland from the Experimental Aspect. — Voegtlin (Svrg., Gyncc. and 
Ohstci., 1917, XXV, 244) says that the parathyroid gland has a definite 
physiological function Avhich is still incompletely understood. The 
presence of a minimum of paratli;yToid tissue in the body is essential 
for life and the continuation of normal metabolism. Parathyroid 
insufficiency seems to be characterized by an increased irritability of 
the nervous system to the galvanic current, which may be due to the 
withdrawal of soluble calcium salts from the blood and tissues. Para- 
thyroid insufficiency leads to an alkalosis which is converted into an 
acidosis as a result of active tetany. Definite metabolic changes take 
plaee in am'mals after complete parathyroidectomy. Pregnancy puts 
an e.xtra strain on the functions of the parathyroid, as evidenced by the 
appearance of tetany during this period in partially thyroidectomized 
animals. Tetany has been observed during lactation in animals with 
parathyroid insufficiency. Interruption of lactation was followed by 
recovery. The offspring of partially parathyroidectomized animals 
exhibit a marked increase in nerve irritability. An intravenous injec- 
tion of soluble calcium or strontium salts or hychochloric acid almost 
instantly removes the symptoms of tetany. However, tetany may 
reappear after this treatment and the life of such animals cannot be 
saved by tlie continued administration of calcium. The injection of 
parathyroid extract seems to have a temporary curative effect on tetany 
animals. Isotransplantation of paratliyroids into animals with para- 
thyroid insufficiency is usually successful. The spontaneous recoveiy 
from tetany is experimental animals is probably due to changes in 
their metabolism (acidosis) caused by the hj^peractivity of the skeletal 
muscles during tetany. The experimental facts do not support the 
theory that eclampsia is due to hypoparathyroidism, A condition which 
might justly be termed hyperparathyroidism is known at the present 
time. 

The Pineal Gland.— McCord (Svnf., Gyncc. and OhsL, 1917, xxv, 
250) says that a clinical syndi-ome is to be associated with disturbances 
of the functions of the pineal gland. Because of the involution of the 
pineal at puberty, the constitutional manifestations of pineal pathology 
appear to be confined to prepuberal years. Tlie essential characteristics 
(apart from pressure and neighborhood manifestations) are (a) eai-lj^ 
sexual development evidenced in the enlarged genitalia, pubic hair, 
general body hair, early change in voice; (5) precocious mental develop- 
ment, manifested in maturity of thought and speech; (c) general over- 
growth of body to the extent that a child of six or seven years may 
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have the appearance of a child near puberty. The e.xperimental e.xtir- 
pation of the pineal gland is surgically possible. The gland is not essen- 
tial for the maintenance of life. The early symptoms follovang pineal- 
ectomy are attributable to the severe brain injury. No changes attend 
the removal of tire gland in adult animals. As to tlie effect of pineal- 
ectomy in young animals, Sarteschi, Foa and Horrax respectively state 
that the removal of the gland leads to precocity of development. 
Exner and Boese and Dandj-- report no change after pinealectomy. 
The administration of pineal substance to young mammals is reported 
to hasten growth and sexual maturity. In unicellular organisms 
(paramecia) pineal extracts increase the rate of reproduction to more 
than double that of controls. In larval forms (ranidre) both growth and 
differentiation are hastened as a result of pineal feeding. The inference 
is allowable that- the pineal gland is an organ of internal secretion whose 
functions, however, are of minor significance in the general activities 
of the endocrinous sj-stem. 


The Endocrine Function of the Pancreas and its Relation to the 
Sex Life of Women. — Carlson (Snrg., Gijncc. cmd Obsi., 1917, xxv, 
283) says that all evidence supports the view that some substance or 
hormone secreted by the islands of Langerhans into the blood is neces- 
sary for utilization of sugar by the tissues. This function is specific 
for the pancreas. Other endocrine organs may influence sugar metab- 
olism in a superficial way by altering tire sugar mobilization (adrenals, 
thjToid) or by increasing or decreasing tlie rate of o.xidation in tlie 
body general. The rest of the endocrine glands cannot maintain the 
power of tlie tissues to oxidize sugar in the absence of the pancreas, and 
the hypoactivity or hyperactivity of other endocrine glands do not 
produce actual diabetes in the presence of a normal pancreas. While 
the failure of the tissues to use sugar in tlie absence of the pancreas 
is the central and definitely established fact, there are probably other 
primary defects in the development of acidosis, lipemia, increased 
metabolism, lowered resistance to infection, etc. All the ewdence 
points to the ^^ew that true diabetes mellitus in man is primarily tlie 
result of pancreatic deficiency (islets). There is, at present, no eridence 
of any specific relations of the endocrine functions of the pancreas to 
the gonads, male or fenale, or to menstruation, pregnancy, and lacta- 
tion. Absolute diabetes induced after conception leads to death of 
the fetus. Absolute diabetes probably renders conception impossible. 
Partial diabetes under careful dietary control permits of normal sex 
life of women (menstniation, normal pregnancy, normal child, lacta- 
tion), and pregnancy under such conditions does not aggravate he 
diabetes. But in the absence of such dietary control tlie pregnancj 
aggravates the diabetes in the mother, and uncontrolled diabe^ ra in 
the mother is cxtremelv injurious to the fetus. There is some evidence 
that in the late stages of pregnancy the fetal pancreas may function for 
the mother. _______ 

The Surgery of Bronchiectasis. — ^IIobinson (Snrg., Gipicc. and Obsf., 
1917, xxiv, 194) reiiorts five complete resections of the lower lobe of 
the lung, with one death. Bronehieclasis is a chronic loathsome disease 
— gencrallv regarded as incurable. Ihe expectoration is disgiis iii„ j 
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profuse; consequently the nfllicted loses employ men I, slums society, 
becomes a. recluse and not infrequently resorts to dissipation. He is 
pfile and a trifle cyanotic. His fingers and toes arc clubbed. He labors 
with early fatigue. He coughs spasmodically with varying persistency. 
Stooping, laughing, eating, hurrying, flood his trachea with pus and he 
retires, embarrassed, to draiji himself of abundant sputum. In winter 
he is periodically ill with severe “colds” somclimes with broncho- 
pneumonia, nor does the mildness of summer rid him of chronic cough. 
He may live many years until cerebral abscess, pneumonia, septicemia, 
amyloid dise.ase, or hemorrhage happily ends his existence. Advanced 
bronchiectasis cannot be cured by medication, inhalations, intra- 
tracheal injections, intratracheal irrigations, cl imato therapy or vaccines. 
Collajisc therapy produced cither by nitrogen, artificial pneumothorax 
or by surgical measures is not curative. Pulmonary arterial ligation 
is of more definite value as a preparation for lobectomy than as a cura- 
tive measure •per sc. Excision of the diseased portion of one lung is the 
only curative treatment of advanced bronchiectasis. In the present 
status of the development of thoracic surgery, lung resections should 
be performed in two stages or three stages. The several-stage operation 
of the rib-resection type has been attended in the writer’s experience 
Avith a 20 per cent, mortality. The operation of intercostal lobectomy 
has distinct technical advantages. When performed in one stage, an 
undue risk of life is incurred. The physiological advantages of the 
several-stage technic may yet be succe.ssfully combined with the technical 
advantages of the intercostal exposure. 
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Nephritis from the Stand-point of Urea Excretion. — McLean {Jour. 
Am. Med. Assn., 1917, Ixix, 437) attempts to make clear what actually 
happens in the condition of urea retention. Urea retention in the sense 
in Avhich the term is now generally used is not a continuous process of 
piling up of urea in the blood, due to inability of the kidneys to excrete 
the large amounts of urea formed in the body, but is applied to any 
condition associated with an abnormally high concentration of urea 
in the blood and is taken to indicate disturbed renal function. The 
kidneys may be able to excrete far greater amounts of urea than they 
are ordinarily called on to do, even in severe cases of nephritis, Avhile 
the condition knoAvn as urea retention exists in these cases at the lower 
levels of protein metabolism just as it does at tlie higher, even though 
in the former instance the blood urea figure may be Avithin normal 
limits. McLean revicAvs briefly the classic Avork of Widal and Java! 
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and of Ainbard and Weil, and then proceeds to report his own findings 
in 2 patients suffering from chronic nepliritis. Both patients bore the 
strict dietary regimen well and showed no change in general condition 
at the end of the experiment, and are still alive a year after the conclu- 
sion of the investigation. Because .of the length of the e.xperiment 
the diet was varied more than is usual in metabolism e.\ 7 jeriments, but 
analysis was made of all protein-containing food. The intake of fluid 
and of cldoride was kept constant. Twenty-four-hour specimens of 
stool and urine were analyzed daily for m'trogen. Blood-urea deter- 
mination and a simultaneous urine analysis on a timed specimen were 
made twice a week to compute the index of urea excretion. Both cases 
are exactly similar and show the essential features described by Widal 
and Javal in their case; that is, a close parallelism between nitrogen 
intake, concentration of urea in the blood and nitrogen output. A 
change in nitrogen intake was alwaj'S quickly followed by a change in 
the concentration of urea in the blood and in nitrogen output, so that 
nitrogen balance was reestablished on a new level. Variations in the 
diet increased the urea concentration of the blood from 0.262 gram 
per liter to 2.542. This latter figure is far above the level at which 
Hewlett, Gilbert and Wickett believe that toxic effects of urea appear, 
yet McLean’s patient showed no uremic symptoms. The findings 
regarding urea e.xcretion are of special interest; In Case I, with a varia- 
tion in blood urea from 0.211 gram per liter to 0.855, the index of urea 
excretion remained remarkably constant, with an average of 21.4. 
In Case II there is a greater range of variation, the most significant 
being present when the blood urea reached 2.542 grams per liter. On 
that day the urea index was 8.3 instead of about 20. This would seem 
to indicate that here the maximum capacity of the kidney to excrete 
urea had been exceeded and actual accumulation had begun. This 
occurred onlj' when the nitrogen intake had been maintained at over 
36 grams per day for tivo days. The 2 cases confirm the findings of 
Widal and Javal and add the fact that no essential variation in the 
ability of the concentration of urea in the blood at various levels of 
protein mchibolism was demonstrable until a very high level was 
reached; that is, the quantitative relationship tliat existed between 
the concentration of urea in the blood and the rate of its e.xcretion 
remained the same at all levels of protein metabolism. McLean 
believes tliat he has demonstrated that a relatively increased concentra- 
tion of urea in the blood follows the increased resistance with which 
diseased Iddneys oppose the passage of urea. When as the result of 
feeding an increased amount of nitrogen the concentration of urea in 
the blood rises a parallel increase in the rate of excretion of urea occurs. 
When a point is reached at which the rate of urea excretion is kept 
equal to tlic rate of formation by the organism the^ level of urea in the 
blood ceases to rise and the organism remains in nitrogen equilibrium. 
But when the nitrogen intake is dimim'shed, urea is e.xcreted for a time 
more rapidlj' than it is formed, until the level of blood urea falls and 
reaches a point such tliat the rate of urea excretion is again equal to 
the rate of urea formation and the organism is once more in Is equi- 
librium. This is the explanation offered by hlcLcan for the events 
occurring in the so-called retention of urea. 
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A Comparison of the Principal Methods in Use at Present for Per- 
forming Cesarean Section. — ^Ferroni (Annali di Ohsfcirieia, No. 9, 
1916) compares the principal methods now in use of performing Cesarean 
section. He traces the development of tlie transperitoneal metliod 
and draws his conclusions from a series of fifty-seven sections performed 
by different methods. These operations were done for contracted 
peh’is and Avhere the mother was uninfected at the time of operation, 
good results were obtained. He believes that in the average case, the 
simple classic method is best, and in performing transperitoneal opera- 
tion he uses the anterior incision only. 


A Comparison of Induced Labor with Delivery by Cesarean Section. 
— Hofmier (MvncJicn. med. Wchmehr., August 11, 1916) compares the 
results of these two operations for eight years in his clinic at Wurz- 
burg. In this time there were 76 cases of premature labor and 73 
Cesarean sections. In the total 149 cases there was one matei’nal death, 
a woman who had been subjected to manipulation and infected before 
admission to the clinic. The Cesai^ean operations were supu'asym- 
physial and transperitoneal. The fetal mortality was the same after 
both operations. The Cesarean patients were convalescent in fifteen 
days on the average. Where the patient can be procured for operation 
before the membranes are ruptured the results of Cesarean operation 
are fully as good for the mother as those of induced labor, and hence 
the operation as a rule should be preferred. 


Pain Over the Uterus. — Beach (Am. Jour. Obsi., August, 1916) 
deseribes the case of a woman in her second pregnancy, who had 
considerable pain over the uterus, and one week before term the 
patient noticed exeessive movement on the part of the cliild. These 
were so violent as to prevent sleep. The movements soon beeame 
very much less violent and fetal life was still present. When labor 
began the signs of fetal life ceased with the first pain. The child was 
finally stillborn spontaneously, with eight coils of cord about the neck. 
The reviewer recalls the case of a multipara near term who slipped and 
fell upon a rug which slid from her feet on a highly polished floor. The 
mother was not much injured, as she struck upon the back. The fall 
produced little effect upon the mother, but she notieed that fetal move- 
ments beeame exeessively violent and then became normal or less than 
normal. Labor developed and it was necessary to deliver by forceps. 
The cord was found coiled several times about the neck of the child. 
The child was asphyxiated and was revived with difficulty, but died of 
inspiration pneumonia. It seemed fair to believe that the fall had 
produeed violent fetal movements in which the cord became coiled 
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about the body of the cliild and the traction upon the cord at birth 
interfered with the child’s circulation and producd involuntary move- 
ments of respiration. Through these, material from the genital tract 
of the mother was drami into the lungs and set up pneumonia. The 
rcNnewer had at one time under Ins care a primipara, wdth ample pelvis 
and fetus of moderate size, who failed to come into labor at the proper 
time. There was no attempt at engagement or descent. The patient 
was delivered by elective section and the umbilical cord was found twice 
around the neck, over each shoulder, and under each axilla. Spon- 
taneous labor was impossible without separating the placenta, which 
would have immediately caused the death of the cliild, and threatened 
the mother with the dangers of concealed accidental hemorrhage. The 
life of the child was undoubtedly saved by the operation. 

Brachial Birth Palsy. — ^T homas (Am. Jour. Obsi., April, 191G) con- 
tributes a paper upon this subject and gives a summary of 11 cases. 
The paper is well illustrated by photograplis. In cases in which there is 
no di.splacement of the shoulder-joint a perfect recovery will be obtained 
from exercise alone. The condition is considered of great importance, 
and is believed to be the result of trauma occurring during birth. As 
soon as possible, if there is dislocation, a complete reduction should be 
attempted, and whether reduction is complete or not, vigorous and 
prolonged exercise afterward will improve the motion in the joint. 
Reduction by non-operative methods calls for the application of such 
great force that it is exeeedingly dangerous. In operation the joint is 
freely e.xposed, the deltoid divided from the upper end .of the humeru.s, 
and the obstructing portion of the acromion is removed. This is usually 
cartilaginous and can be cut with a knife. Efforts should then be made 
to bring the arm to external rotation and abduction and the head of the 
humerus as nearly as possible in its normal position. It will often be 
impossible to accomplish complete reduction because of the traction 
of tendons and their tissues, but almost alw.ays considerable improve- 
ment can be obtained. It may be necessary to divide the insertion of 
the subscapularis before external rotation c.an be obtained. The wound 
is closed with continuous plain catgut sutures and a sterile gauze 
dressing applied with a light plaster cast. 

Pyloric Obstruction in Infants Treated by Operation. — Downes 
(Surg., Gyncc. and Obst., hlarch, 1916) publishes a^ paper upon this 
subject in which he gives a summary of his experience in 00 cases 
observed in five and one-half years. iVith one exception there was the 
characteristic tumor at the pylorus, consisting of marked hypertrophy 
of the band of muselc fibers with tliickoned mucous membrane lying in 
longitudinal folds. In the one exception noted the baby died, and on 
autopsv a small tumor originating in the muscular mucous tissue was 
filling the lumen of the pylorus. Most of the stomachs were of average 
size, one so small that it would hold but one ounce. There was edema in 
varying degrees in all. The sjuiiptoms arc projectile vomiting, tmnor, 
peristaltic waves, gastric retention, and rapid loss of weight. Marked 
constipation is usually present, and a tumor can frequently ke felt. 
In a previous scries of 01 cases the mortality w.as 22 per cent. These 
were treated by gastro-enterostomy. This has been abandoned, and 
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Rammstedt’s method has been given a tliorougli trial. In 19 done after 
this inetliod a sound was passed through the pylorus after the muscle 
had been divided. The operation consisted in incising the tissues of 
the pylorus longitudinally down to the mucous membrane but not 
through it. The tissues are then stretched gently by the finger. Of 
partial pyloroplasties there were 8 deaths, a mortality of 23 per cpt. 
The postoperative treatment consists in very cai'eful and limited 
feeding, and usually something is given the child in about two hours 
after the operation. From 2 to 3 drams of breast milk, alternating 
with water, is selected. Tliis is gradually increased until the child 
comes up to the normal standard. In favor of the operation is the 
fact that it is simple and that it permanently removes the obstacle. 

Enlarged Thymus in Infants. — Herrick (Surg., Gyncc. and Ohst., 
IMarch, 191G) describes G cases of enlarged thymus in infants, and calls 
attention to the difficulty in diagnosis between enlarged thymus and 
great enlargement of the mediastinal glands. In enlarged thymus the 
flulness is higher up with a notch between it and the heart area, whereas 
when dulncss comes from enlarged glands it is near the bifurcation of the 
ti-achca and vessels. Examination by the .r-rays will often assist. A 
thymus case is usually well nourished, but pale and pasty, with no 
tuljercular history. A tubercular case may be reduced in flesh, less 
vigorous in appearance, and have slight elevation in temperature. As 
regards treatment, operation is dangerous and uncertain, and probably 
the .T-ray is the most satisfactory method. Of the G cases, 3 recovered 
and 3 died. The .r-ray treatment seemed successful and is the only 
treatment which could be safely employed in such frail patients. 

Obscure Fever in the Newborn. — Copeland (Jour. Am. Med. Assn.^ 
November 4, 1916) finds that the nervous instability of infants is fre- 
quently a cause for considerable rise in temperature which may continue 
over varying periods. Such infants are apt to be rachitic and frequently 
show evidences of tetany, laryngismus, stridulus, and general convulsive 
seizures. Obscure inflammation of the middle ear is another cause for 
the development of fever. Obscure disease of the tonsils, even in very 
young childi’en, may also be a cause. The paper emphasizes the neces- 
sity for careful examination in these cases. 


Influence of Syphilis on the Production of Children. — Harman 
(British Med. Jour., February 5, 1916) in studying 1100 children to 
ascertain the percentage of blindness, found 150 family histories in which 
syphilis appeared as a cause of congenital or inlierited disease. In GS.5 
per cent, of the blind children the Hutchinsonian teeth were present, 
and there were other symptoms in addition. In direct contrast with 
these are the histories of 150 families where it was known that syphilis 
was not present. The 150 syphilitic mothers had 1001 pregnancies, 
but of these only 390 resulted in the birth of fairly healthy children. 
On the other hand, the 150 healthy mothers had 826 pregnancies, and 
from these there resulted 654 healthy children. It is interesting to 
observe that the syphilitic mothers had 17 per cent, more pregnancies 
than the healthy mothers. This may be accounted for, at least in part, 
bj- the frequency of miscarriages and stillbirths in a syphilitic, and the 
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sliort interval between many of tliese would allow of several ineffective 
pregnancies in tlie same time that would be taken for one full-term 
pregiiancy in a healthy mother. The results of these comparisons are 
sufficiently striking to indicate the great importance of syphilis in 
diminisliing fertility. 


Spontaneous Evolution during Labor in Shoulder Presentation. — 
Carter {Siirg., Gymc. and Obst., November, 1916) describes the case 
of a multipara whose pre^^ous labors had been successful, but in the one 
described had prolapse of an arm followed by cessation of active uterine 
contractions. On examination the left arm was prolapsed, the scapula 
anterior, and the arm was of good color. The cervix was fiilly dilated 
and the shoulder was firmly wedged into the pelvis. It was impossible, 
without using more force than was prudent, to carry the hand upward 
into the uterus to perform version. As the patient was not having hard 
pains and her general condition was good she was taken to the hospital 
in a motor car. This seemed to do her no special harm. A few moments 
after entering the hospital the pains increased in number and intensity, 
followed by violent bearing-down efforts at intervals of two or three 
minutes. She was immediately given a light anesthetic and placed upon 
the operating table. The prolapsed arm had now become very much 
swollen and congested and the shoulder had rotated beneath the pubis. 
The chest, abdomen, and breech were consecutively forced over the 
perineum. The head was extracted without difficulty and the placenta 
followed within five minutes. The child was dead, but death had 
evidently been very recent. The reviewer recalls the papers of the late 
Dr. King, of Washington, in winch he described spontaneous evolution 
in shoulder presentation, transverse position, and recommends the 
squatting posture for the patient. In tins the thigh of the mother 
nearest the fetal head was to be considerably advanced, and it was 
thought that bj' this maneuvre additional pressure was brought to 
bear upon the fetal head to force it upAvard so that the breech might 
come into the pelvis. He described several cases in which spontaneous 
evolution Avas successful. In the observation of the reviewer he Avas 
called on one occasion to a woman in actiA'c labor, finding a shoulder 
presentation, transverse position, and sent immediately for assistants for 
etherization. Before they arrhmd following two especially \dgorous 
uterine contractions spontaneous CAmlution occurred and the child 
Avas expelled in breech presentation. In this instance tlie^ mother 
insisted upon squatting upon the floor by the side of her bed, inclining 
the trunk of the body forAvard and resting the Aveight of the head and 
shoAilders upon the bed. 

Migrating Phlebitis. — ^Hedblom {Jour. Am. Med. Assn., I91G, IxaI, 
1777) reports the case of a woman, aged tAA-eiity-eight years, m her 
fourth pregnancy occurring during fiA'e years. The first tAvo children 
had died of exhaustion, the tliird aa'os Ih'ing and avcII. At the end of 
twelve hours a fairly dcA'elopcd child Avas spontaneously born. 

Avas no laceration and the placenta came away spontaneously, xiie 
uterus did not contract Avell and there Avas more than the usual loss of 
blood. On the elcA’cnth day of the puerperal period the patient had 
severe night-SAveat folloAved by fe\’er. ThcAvliite blood corpuscles AA’cre 
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17,000; Iicmoglobin, GO per cent. TJierc was inflaniniation of the 
right saphenous vein whieli gradually subsided. This was followed by 
inllaininalion of the other veins in the left side of the neck, axilla, arm 
and chest. This subsided, to bo succeeded by swelling in the otlier 
portions of the body. In all the patient had six relapses, each attended 
Ijy more or less severe constitutional prostration. The patient finally 
recovered and was discharged in the nineteenth week in good general 
condition. 
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Prevalence of Ear Injuries and Diseases in the French Army. — 
Bryant {Jovr. LarungoL, Rhinol. and OioL, vol. xxxii. No. 11). The 
importance of the inclusion of provision for the care of tire war deaf 
in the United States is emphasized by the author. In his record of 
observations in the French service the number of cases of ear injuries 
and deafness exceeded those of other observers in the English or Italian 
services, the ear cases being nearly as numerous as the eye patients, 
although there have been more cases of total loss of function among 
the eye cases than among the ear cases, with correspondingly more 
rapid recoveries, and a larger proportion of cases of very considerable 
impairment of hearing than of sight, the proportion of car cases to the 
total number of cases in the evacuation hospitals being 16 per cent., 
about SO per cent, of all ear cases showing considerable impairment 
of function. The nature of the injuries and their complications are 
included in tliree categories: rupture of the sound-transmitting appa- 
ratus of the middle ear and its complications; suppuration, acute and 
chronic; mastoiditis; mastoid abscess and its sequence; injuries of the 
terminal nerve-ending apparatus, of which the cochlear branch is alwaj^s 
the more vulnerable, these injuries being of sudden occurrence or gi’adual 
implication and due severally to the larger use of high explosives and 
the more continued effect of powerful detonation than has ever been 
previously experienced. As the result of the explosion of powerful shell 
mines, hand grenades, bombs and rifle explosives causing, in addition 
to rupture of the rnembrana tympani, hemorrhage, ecchymoses, and, 
luckily, limited disintegration of the sound-transmitting apparatus, 
there is, in consequence of long exposure to loud noise, interference with 
the nutrition and causation of microscopic changes in the terminal end 
apparatus, a progressive impairment of hearing, grave in its extent and 
more or less permanent in its degree. Soldiers entering the war with an 
auditory apparatus intact are more liable to escape injury than those 
who have been the subject of previous inflammatory process of the 
middle ear or some measure of impairment or morbidity of the sound- 
transmitting apparatus. In addition all forms of dry otitis are subject 
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to a rapid incroase in their tissue cliangc under exposure to excessive 
irritation of loud sounds, the clinical histories of many of the ear 
patients shoving the rapid sequence of degenerative, dry inflamma- 
tory conditions of the middle ear following ear injuries at the front. 
Ruptured tympanic membranes heal witliout suppuration, and with 
restoration of function in from five to twenty-one days under proper 
aseptic treatment, the duration of the impairment being much pro- 
longed by the occurrence of suppuration, the convalescence Ijcing 
considerably shorter than in cases of middle-ear suppuration in civil 
practice, uncomplicated middle-ear suppuration yielding quickly to 
dry treatment, probably because the condition is primarily traumatic 
and not due to some undcrl^dng systemic condition. The treatment 
of rupture of the drum-head and the prevention of complications is 
effected^ by the encouragement of spontaneous repair, secured by the 
prevention of infection, the treatment being aseptic dry treatment, 
removal of the moisture in the meatus Jjy wiping, insufflation of sterile 
boric acid powder and plugging of the external canal with sterile 
absorbent cotton painted with collodion, this treatment being repcatcil 
sufficiently often to secure the desired protection against a suppurative 
process, the treatment of suppurating middle ears and consequent 
complications being the same as that required in civil practice. In 
lesions of the auditory nerve the acute cases give the best prognosis, 
but complete restoration of function cannot be expected, the treatment 
of these cases being prolonged rest, with general hygienic attention. 
In cases of nerve lesions of gradual onset, as the result of continued 
exposure to loud noises, no improvement was to be e.xpected. 


Apparatus for the Application of Cold Air to the External Canal. — 
Grant (L’Organo dc I’Avdifion, Juin et Aout, 1916). In view of the 
number of cases with sequence of acute or suppurative middie-ear 
disease examined for military ser\’ice, the caloric test, by means of the 
injection of cold and warm water into the external auditorj’- canal, is 
open to the objection of the possibility of reawakening the activity 
of a past inflammatory process, and less injury is likely to result by 
the application of either the galvanic test or, for purpose of controL. 
a dry caloric process, for which purpose the author’s instrument serves 
an excellent means of application. This instrument consists of a tube 
of metal, of good conductivity copper for instance, in the form of a 
spiral, with a removable tip to the end of the tube to be inserted into 
the external auditory canal, permitting removal and sterilization. The 
cone of tubing is covered vdth an absorbent gauze saturated with ethyl 
chloride, the evaporation of which chills the tube and, correspondingly, 
the air which is passed through it by means of a thermos cautery bulb, 
the desired degree of chill being attained in from ten to fifteen seconds 
after the saturation of the gauze. This instrument was first described 
as a cold-air labwinth test apparatus in the Lrincct, in July, 1014, ami 
has achieved vaiue in subsequent tests incident to war conditions. 

Changing Methods and Advances in the 'Treatment of Progressive 
Deafness from Chronic Secretory Otitis Media.— Emerson (Ammcnn 
Larmgologmd, Rhhtological and Oiologkal Socichj, reporied vi Largitgo- 
scopc, January, 191S). In this paper the author desires to draw atten- 
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tion lo tlu; iinporluncc of tlic consideration .of possible remote causes 
of infection opera! injf systcmically to actuate progrcssiyc clianges in 
tl\c middle-ear sound-transmitting apparatus in distinction from those 
more immediate cx'ciling causes in the nose and nasal pharynx, basing 
his communication upon the results of a questionnaire as to the expec- 
tation of improvement in such eases from treatment of the nasopharynx, 
excluding the epipliarynx and inflation of the middle car. To prove 
that jiositivc imijrovemcnt in heaving resulted from the cure of remote 
foci vus not an easy problem, as the testimony of the patient, or the 
aurist, was of no scientific value unless such observations were supported 
by careful hearing tests, and records covering a term of years, for one 
was dealing witli a clironic disease, subject to acute exacerbations, and 
varying acuity of hearing. Further, in order that such records should 
be available for analj^sis, such observations sliouhl extend over a period 
of from three to five years. From his study of the subject the following 
conclusions were drawn; “(1) Every case of chronic progressive 
middle-ear deafness lias a primary focus; (2) such primary focus is 
usually constant for the individual; (3) every case showing variable 
hearing can usually be improved up to their best hearing; (4) Inflation 
in chronic eases is unscientific and harmful as a routine; (5) nasal 
obstructions do no harm to the middle ear unless infection is present; 
((j) foci wherever found arc potential factors in the progress of chronic 
progressive otitis media; (7) no hearing test will forecast the improve- 
ment in a given case as long as we have a positive Rinne with variable 
hearing; (S) whatever the microscopic appearance of the membrana 
tyinpani, the cause of the deafness is active for a long time outside the 
middle ear as a to.xemia or low-grade infection subject to acute exacer- 
bations.” 


Acute Suppurating Mastoiditis without Tympanitis : Perisinus 
Abscess, Phlebitis, Streptococcemia, Operation, Recovery. — Long says 
{Ann. OtoL, Rhmol. and LaryngoL, June, 1917) that the case iierc reported 
by the author illustrates the possibility of extensive infection of tlie 
mastoid, with considerable destruction and serious complications, witJi 
only a minimum degree of evidence of disturbance in the tympanic 
cavity, which served as a transitional medium between the point of 
primary infection and its ultimate exhibition. A girl, aged twelve 
years, with the history of severe pain in the left ear of five days’ duration, 
'hiccompanied by chills, fever, nausea and vomiting, sleeplessness and 
delirium, with severe pain and tenderness in the left mastoid region. 
Temperature, 104.2; pulse, 120; respirations, 36, but without discharge 
from the external auditory canal, no apparent inflammatory process 
within the tympanic cavity, and with a membrana tympani moderately 
reddened, and with the larger bloodvessels injected. An incision of the 
drum-head liberated no fluid other than blood, and the gauze inserted 
in the auditory canal and removed the following day was marked only 
by the dry blood from the incision which had in no way tended to an 
abatement of the symptoms, except that there was less complaint of 
pain in the head; the patient rvas more toxemic, sleepless and delirious. 
On the ninth day symptoms Of meningitis were still more pronounced 
and the simple mastoid operation was determined upon. The inner 
table was found carionecrotic, the greater portion being removed by 
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the curette, exposing small pockets of pus and masses of exudate whicli 
completely covered the sinus, and the bone was removed in evcr^'^ diree- 
tion until liealthy dura appeared. The examination of the vein from the 
knee to tlic tip of the jugular bulb gave no evidence of thrombus and 
a Ipng incision gave a free hemorrhage from both ends without clots. 
Tliis hemorrhage wjis controlled by packing, with a superposition of 
moist dressing. On the day following the operation there was no marked 
improvement, but tlie tongue was moist, but meningeal irritation had 
not increased. The laboratory finding of pus from the mastoid showed 
streptococci. On tlie next day, there being little change in the con- 
dition, a lumbar puncture was made. The spinal fluid was found normal 
and not under pressure. Under these conditions the treatment con- 
sisted in nursing, the necessary surgical dressings, and tlie patient made a 
good recovery, being able to leave the hospital twenty-tliree days after 
the operation. 
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Observations on the Stability of the Erythrocytes of the Ox, Pig 
and Sheep. — Though it is customary to use sheep’s corpuscles in pre- 
paring the usual amboceptor for the Wassermann test, e.xpericncc lias 
shown that these elements in the Noguclii method are. not so stable 
nor so resistant to human sera as the corpuscles of various other animals. 
Lyon (Joi/r. hifccf. Dis., 1918, xxii, 49) showed that erytlirocytes of 
the ox and pig give even better results than those of the sheep. A 
worldng amboceptor was made after five intravenous injections of ox 
corpuscles into a rabbit and proved to be so satisfactory with the 
Noguchi method that the sheep system was gradually abandoned 
anci the ox system used c.xclusively, employing two antigens, alcoholic 
e.xtract of human heart and cholcsterinized extract. Experiments were 
made by testing the erythrocytes of the pig as well as those of the sheep 
and ox with a varjdng number of human sera, 123 in all. In no insbince 
were the sheep cells more resistant than those of the ox or pig. No 
satisfactory explanation of this fact can be given. There is no e.xplana- 
tion nor proof other than the observed fact that liuman sera contains 
a natural antisheep amboceptor. Zoologically the sheep and the ox 
are closely related, and one would expect their corpuscles to behave 
similarly under the influence of a serum obtained from an animal as 
zoologically remote as man. On the other hand, the zoologically 
unrelated ox or pig behave similarly, so far as their erythrocytes arc 
concerned, under the influence of human scrum. The well-known case 
with whicli the antisheep amboceptor can be prepared appears in part 
at least to depend on some inherent weakness of the sheep cry thro- 
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cytcs. But Bic fact that tliey are unstable makes tlieir use in coinple- 
mcnt-fixation tests with liuman serum unreliable. Ox erythrocytes 
seem to have better keeping qualities than the erythrocytes of the pig 
or sheep. 

Studies in Immunity against Staphylococcus Pyogenes Aureus. — 
The important part played by liver and spleen in ridding the blood 
stream of infecting organisms was emphasized years ago by Wysso- 
kowitsch and Werigo. Recently, Bartlett and Ozaki contributed a 
very enlightening paper {Jour. Med. Research, 1917, xxxv, 465) on the 
same subject, showing the relationship of phagocytosis of bacteria 
by these organs and by the lungs. In continuation of this study, Tto 
{Jour. Med. Research, 1917, xxxvii, 189), of the same laboratory, has 
considered the fate of liwng staphylococci when introduced into the 
jugular vein of actively immunized dogs and of killed bacteria intro- 
duced intravenously into normal dogs. Positive agglutination in dilu- 
tions of GOOD to 10,000 was used as the index of immunity. The animals 
were killed at periods varjdng from ten minutes to ninety-six hours 
after the last injection. Bacteria could not be found in blood smears 
later than one hour after injection, and they never rcapjjearcd. No 
mention is made of cultures. In the dog killed ten minutes after injec- 
tion very few cocci were seen in the blood smears, and these were 
within the leukocytes. The bacteria had disappeared from the tissues 
within twenty-four hours. The author’s conclusions are as follows. 
“ (1) Bacteria introduced into actively immunized dogs disappear 
sooner than in normal dogs, and never were found in any part of the 
body. (2) Bacteria that accumulate in the lungs in the earlier stage 
are transported to other organs, but they ai-e not found in the spleen 
in large numbers, vdiile they are more numerous in the liver; (3) in 
the several organs it appears that both fixed and wandering cells have 
the ability to engulf, as well as to digest, bacteria throughout all stages; 
(4) as to the fate of the killed bacteria introduced into normal dogs, 
they are destroyed somewhat more quickly than the living bacteria 
introduced into immunized dogs and they provoke no changes evident 
histologically in the tissues.” Ozaki {Jour. Med. Research, 1917, 
xxxvii, 247), in order to study the phagocytic properties of fixed tissue 
cells, perfused the excised spleen of a dog with Locke’s solution for some 
hours and then injected into the organ a culture of Staphylococcus 
aureus, not through the blood channels but directly into the pulp. 
As a control the same organisms were injected deeply into the spleen 
in sihi in the living animal. “Wandering cells, as well as fixed tissue 
cells, show, if at all, but slight necrobiotic changes, and their function 
is well carried out in so far as bacterial ingestion is concerned.” In 
the spleen of the living animal, as well as that kept alive by means of 
Locke’s solution, the bacteria injected into the parenchyma are prin- 
cipally ingested by splenic cells, polymorphonuclear leukocytes and to 
some extent also by living endothelial cells and endothelial leukocytes. 
In the living animal the grade of phagocytosis by the polymorpho- 
nuclear leukocytes found in the spleen is on an average far more pro- 
nounced than that by splenic cells. A similar relation is also observed, 
although somewhat less marked, within the spleen tissue kept alive 
by means of Locke’s solution, provided that these cells do not undergo 
any, even slight, necrobiosis. 
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A Contribution to the Study of War Nephritis. — Since the beginning 
of the war a number of papers have appeared dealing with tlie occur- 
rence of nephritis among soldiers on active duty. The various observers 
have insisted upon the occurrence of a disease among soldiers whicli 
bears no relation to any previous kidney infection or systemic illness 
as may be found in ci^^l life. It is ob\aous that with the aggregation 
of such large numbers of men there will be found sporadic cases of 
recurrent nephritis which escaped the attention of the recruiting 
officers. Besides this, with the appearance of active infections like 
typhoid, dysentery, pneumonia or those of the heart, Bright’s disease 
in different grades of severity are met with in the frequency seen in 
civil hospitals. Over and above this, liowever, there has appeared a 
type of nepliritis bearing no relation to a previous illness nor appearing 
as a complication of another disease. Tin's form of nephritis has occurred 
among the men on active duty in the trenches, while the soldiers who 
have not been on the firing line and the civilian population in the near 
vicinity are relatively or completely immune to the affection. Dunn 
and MoNee {British Med. Jour., 1917, ii, 745) have lent particular 
attention to the study of nephritis and liave collected many cases 
among the British Army at the front. For ob\’ious reasons they are 
unable to state the e.vact number of men e.vamined and the incidence 
of the disease. They point out that they were unable to associate the 
varying incidence in different companies with the climatic conditions 
nor with the conditions under which the men were li%dng. The disease 
may be very insidious in its onset, the most common clinical manifesta- 
tion being dyspnea. Ne.vt in frequency they found edema, pain -in 
head, epigastrium or back, sore throat and hoarseness, in the order 
named. The edema appeared as a puffiness about the face or e.Ktremities. 
Fever was present in only a few cases and uremia was rarely seen. 
The urine contained large quaniities of albumin, but showed little 
diminution in quantity. Casts were always present in varjdng numbers. 
The bacteriological e.xamination of the urine showed the presence of 
liacteria in more than half of the cases examined, the streptococci 
being the commonest organisms found. The authors had an oppor- 
tunity of studjdng the tissues from 35 cases of true war nephritis, 
in which the cliaracteristic lesion was of the glomerular type. The 
glomeruli were cellular, showing some leukocytes and lymphocytes, but 
never showing blood tlirombi. Granular occlusions of the glomerular 
loops were observed in a few cases. A true inflammatory e.\udate was 
wanting and tlie interstitial tissue between the tubules showed but little 
rc.'iction. Various grades of degeneration of the tubular epithelium 
was observed, but it was never the outstanding change. The medulla 
of the kidney showed an edema and liyaline change of the connective 
tissue. The authors also observed peculiar changes in the lung. These 
consisted of an interstitial edema, without an associated pneumonic 
]wocess. The lung lesions, they claim, are suggestive of a respinatory 
irritant, not unlike that obtained in gas poisoning. In the brain, minute 
hemorrliagcs about small vessels were also seen. The author.s state 
there is no evidence that the nephritis is due to bacterial infection. 
They suggested a relation between the pulmonary lesion and the changes 
occurring in the kidney 
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Experimental Immunity to Cancer. — Bulloch and Rohdenberg 
{Jour. Cancer Research, 1917, ii, 455 and 4G5) liave contributed some 
interesting experiments on the relation of induced cancer immunity 
to tissue growth and tissue regeneration and on the possibilities of an 
immune influence by splenectomy. Immune substances seem to arise 
from living cells, whether from the products of metabolism of their 
growth or of their death or of growth followed by death. TJie growth 
power of embryo cartilage is greater than that of embryo skin, yet 
when the former was injected into one series of rats, and the latter 
into another, and both series shortly inoeulated with Flexner-Jobling 
carcinoma, the percentage of immunity to this was as 19 to 30, i. e., in 
favor of tliose rats injected with embryo skin. The authors suggest 
that superiority of the skin in cell elements and in active proliferation 
may account for its greater power for stimulating immunity. To 
determine the immunizing action of degenerative metabolites, large 
doses of embryo skin were injected for purposes of immunization and 
degenerative changes occurring early, much necrotic material resulted. 
Later these rats were injected with Flexner-Jobling carcinoma, and this 
material was removed and studied in various stages of degeneration. 
Fully two-thirds of it showefl complete degeneration before the fifth 
day, but immunity had not arisen in all. “ It is impossible to determine 
by the local reaction of the animal toward the immunizing agent, or 
by the condition of that agent, whether an animal will be susceptible 
or immune to a transplantable tumor.” These workers then wished 
to investigate whether increasing absorption of products . of cell- 
degeneration might not favor immunity, and they used the Flexner- 
Jobling carcinoma, which does not produce concomitant immunity 
nor that Avhich arises when a tumor grows for a period and then recedes. 
Degenerative products were obtained by transplanting into the shoulder 
of a rat the tumor mass which for eighteen days had been in its side. 
Eleven days later the same tumor strain was injected, but the degree 
of immunity was about the same in these rats as in the controls. In 
another experiment it was shown that an initial small dose gives more 
immunity than a large one. The authors conclude that “induced 
immunity to transplanted cancer is not solely due to growth or the 
metabolites of gi-owth of the immunizing agent, nor is it due to death 
and the degenerative metabolites of the injected material.” The 
experiments involving splenectomy Avere performed because of the 
alleged influence of lymphocytes in immunity to transplanted tumors. 
Using a tumor which is spontaneously absorbed, they showed that 
“splenectomy does not influence the persistence of immunity in 
animals.” Neither did removal of spleen affect the regression of a 
previously injected tumor pi-oducing concomitant immunity. Removal 
of the spleen or testes had no effect upon the immunity induced in adult 
mice by embryo emulsion. Further, splenectomy neither increased 
the percentage of takes nor favored the growth of spontaneous tumor 
grafts. 
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Drinking-water- on Interstate Carriers. — Cobb, Williams and 
Setton (Public Health Reports, October 13, 1916, xxxi, No. 41) state 
that the frequent occurrence of typhoid fever among sailors on the great 
lakes first caused investigators to make a study of this problem. In 
1913 the interstate quarantine regulations were so amended as to put 
the control of drinking-u^ater supplies aboard interstate common carriers 
under the supervision of the U. S. Public Health Serrice. The regu- 
lations ivliich govern the water supplies of interstate common carriers 
are briefly as follows: 

“See. 13. Water provided by common carriers on cars, vessels or 
vehicles operated in interstate traffic for the use of passengers shall be 
furnislied under the following conditions; (a) Water slialJ be certified 
liy the interstate sanitary officers or the State or other authorities 
within whose jurisdiction it is obtained, (b) Tlie ice shall be produced 
under proper conditions if it is to be used in contact v'ith the water, 
(c) Water containers shall be cleansed at least once a week. 

“ Sec. 14. Interstate carriers shall not furnish their crews nutli con- 
taminated water nor shall they maintain any receptacle, tank or article 
which may contain impurities which may affect said water. 

“See. 15. No person, firm or corporation shall furnish water for 
drinking or cooking purposes to any vessel in any harbor of the United 
States which has been taken from any liarbor or place where it m.ay have 
been contaminated. 

" Sec. 1 6. Common carriers shall not furnish for the use of passengers 
in interstate traffic any water taken from a lake or stream over wliich tlie 
vessel is being navigated unless this water is certified by tlie U. S. Public 
Health Service or State or municipal authorities as conforming to the 
bacteriological standard for drinking-water promulgated by tlie Secretary 
of the Treasury.” 

To curry out these regulations the continental United States was 
divided into 12 interstate sanitary districts, one of which is the district 
of the Great Lakes with headquarters and laboratory at Chicago. 
Tlicrc are two methods generally used to obtain water on lake vessels, 
by pumping or by gravity through a sea-cock, consisting of a flanged 
valve bolted directly to the shell of the vessel in the hull, and secondly, 
by filling the drinking-water tanks through a hose from a hydrant on 
shore. These tanks are usually well aft and are constructed of hravy 
galvanized iron or sheet steel, very few of them being lined. Sometimes 
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the construction is fuiilty, permitting contamination from various 
sources. On most vessels there arc two and sometimes tlirco systems of 
water supply: the drinking-water which supplies drinking fountains, 
kitchens and wash basins, the “sanitary” system which furnishes the 
water for flushing toilets, and the fire system which is also used for 
washing down decks and other purposes. The drinking-water system is 
the only one under consideration. The water is distributed either by 
gravity from a storage tank located on an upper deck or by a special 
distributing pump which maintains a constant pressure in the system. 
Investigations of these systems of taking in and distributing water liave 
revealed the fact that there arc many opportunities for contaminating 
the drinking-water thus obtained. Among those arc contamination of 
the sea-cock or suction pipe while in polluted water, faulty i^lacing of 
valves, failure to close the ^^alves, contamination from the sewage 
system of the ship and accidental or intentional taking of supplies in 
polluted water. Because of the poor quality of the water obtained, it 
has been necessary for each vessel to install some form of wjitcr purifica- 
tion apparatus. The most common form of treatment is the use of 
rapid sand filters which this investigation proved to be of extremely 
low bacterial efficiency. Other vessels used the ultra-violet ray steriliza- 
tion, eleven of the vessels having the pressure type of apparatus and two 
the gravity type. The objections to this method were several: the 
voltage was not high enough to obtain a sufficient intensity of the ultra- 
violet rays, there was often a sudden fluctuation of voltage, causing the 
lamps to go out; and the efficiency of the ultra-violet lamps was lowered 
because the water exposed to the rays was not clear. On five vessels, 
the water supply was treated with calcium hypochlorite. The efficiency 
of this depends on the proper proportion being added to the tanks, and 
this proportioning was not carefully done. Another method of chlorine 
disinfection was by using an apparatus for treating the water with 
liquid chlorine. This machine is rather complicated and as the chlorine 
solution is constantly becoming diluted, it requires chemical tests on the 
treated water to know just when this solution becomes too weak to be 
efficient. The apparatus which ti’eatcd the drinking-water by heating 
with a steam jet, while it produced good results under careful manage- 
ment, was liable to be mishandled. A total of 961 samples were col- 
lected and examined from 74 passenger steamers and 33 freight vessels. 
The results from these examinations showed that the methods of puri- 
fication are inefficient, only 38.9 per cent, of the samples treated in 
rapid sand filters conforming to the standard and only 31 per cent, of the 
samples treated by the ultra-violet ray method. Of the samples treated 
by the heat method, 69.2 per cent, conformed, of those disinfected with 
hypochlorite, 60 per cent, conformed and of those treated with the 
liquid chlorine, 84.2 per cent, conformed. A study of results according 
to the route of the vessels showed that tliose travelling in polluted waters 
and docking in contaminated harbors showed that the samples from 
such vessels had a higher bacterial count than from vessels running in 
better water. In concluding, the authors recommend as the ideal 
apparatus for water purification, the still. It requires but little care, 
and it is not necessary to pay attention to the place of taking the supply 
of water. They have demonstrated that heating by steam jet and 
exposure to ultra-violet rays are capable of producing a water conform- 
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ing to the standard if everytliing about tlie apparatus is in good order 
and it is carefully operated, but, as experience has shown that these 
conditions usually do not exist, purification by means of a still is far 
more satisfactory. 


The Grading of Milk in Small Communities.— Williams (Am. Jour. 
Public Health, October, 1916, vol. vi. No. 10) states that prior to the 
enactment of the Sanitary Code in New York State, comparatively 
few small communities had progressed very much in grading the milk 
supply. Although it has decided limitations, the' grading of a milk 
supply is by far the most satisfactory method of improving the sanitary 
quality of the milk supply of a community. For a number of years 
the 3 first-class cities in the State of New York have kept the milk 
supply under a satisfactory system of supervision, but in the 7 second- 
class cities only 1 had any system of grading the milk supply and of the 
47 smaller cities of the State, that is, having a population of less than 
50,000, only 2 made any definite attempt to grade their milk supply 
prior to tlie adoption of the Sanitary Code. The adoption of this code 
has caused an improvement in the milk supply throughout the State 
of New York. The articles of this code charge every municipality 
with the duty of supervising its milk supply tlirough its health officer 
and his agents. They consist in the inspection and scoring of dairies 
and the classification of tiie milk into grades, according to the dairy 
score and bacteriological count. The tuberculin test and bacteriological 
count are required for certified and grade A milk and physical examina- 
nation, excluding tuberculous cattle for grade B milk. Previous to 
the adoption of the Sanitary Code, the village of Saranac Lake worked 
out quite an effective system of grading its milk supply, the three grades 
adopted being very similar to those adopted later by the State Depart- 
ment of Health. The city of Ithaca started in 1909 to improve its 
milk supply. The milk was graded on the basis of bacteriological counts 
and on the standard score card. A physical examination of all the 
dairy cattle supplying milk to the city was required, and the dairy 
scores, giving the bacteriological count and grading for the month were 
published. In other small communities some provisions have been 
made for grading the milk supply and an improvement of the scores 
and bacteriological counts has been noted but this work was limited. 
However, .since the adoption of tlie State Milk Code many incorporated 
villages and small cities are now actively carrying on campaigns for 
grading their milk under the direction of tlic health officer and an 
effort is being made to explain to local dealers the meaning of tlie 
regulations which require the grading of milk. Thus, at the completion 
of the first year of work after the adoption of the milk code, a great 
improvement is shown in the milk supply of small communities through- 
out the State. 

The Prophylactic and Therapeutic Properties of the Antitoxin for 
Bacillus 'Welchii. — Bull (Jour. Exp. ifed., October, 1917) reports 
that the results of his experiments with tiie preventive and therapeutic 
applications of the antitoxin are liiglily suggestive. They derive signifi- 
cance from the f.act that Bacillus welchii infections in piinca-pigs and 
other susceptiidc animals arc comparal)Ic with infection.-? with this 
organism in man. The experimental infections in the guinea-pig differ, 
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however, from tlie natural infection in man in two important points: 
(] ) man possessas a higher natural rcsistanec to infection ; (2) the guinea- 
pigs were infected with fresh virulent cultures, wliilo man must, m the 
great majority of instances, derive infection from spores. ISIorcover, 
the protected guinea-pigs were given many lethal doses of the living 
cultures. Such massive inoculations do not occur in man. It may 
therefore be safely predicted that man will not develop the infection as 
long as his body fluids and tissues contain adequate qualities of the 
antitoxin. Tlie possibilities of this passive scrum protection has nat ural 
limits of time, depending upon the rapidity of elimination of the 
foreign serum. The experimental data presented by Dr. Bull, which 
agree with the experience with antidiphtheritic and antitefanic anti- 
toxins, indicate that, in all probability, a passive immunity to Bacillus 
welchii infection of at least two weeks’ duration can be conferred uiion 
man by a single injection of the antitoxin. This immunity will be 
sufficient in the majority of instances, since only sporadic cas&s of 
Bacillus welchii infection arise later than the tenth day after injury, 
and the greater number occurs within forty-eight hours of that time. 
In the light of the resuHs obtained by Bull in treating the infeolion in 
guinea-pigs, he regards it as reasonable to hope that the antitoxin wilt 
be of value also as a therapeutic agent. The indications arc that early 
infectious cases can be readily arrested and the more advanced and 
severe ones ameliorated, if not wholly checked, so that surgical inter- 
ference may be resorted to with greater probability of effectiveness. 
The antitoxin in man should be administered intravenously and jirob- 
ably locally about the wound as well. 


A Graphical Study of the Epidemiology of Poliomyelitis. Hull 
{Am. Jour. Puh. Ilcallh, October, 1917, vii. No. 10, p. 813) concludes 
from his studies that poliomyelitis follows the main routes of travel, 
indicating that it is probably carried by human agencies. It spreads in 
waves over the country, the crest progressing steadily away from the 
focus. Tliis suggests that in severe outbreaks practically everyone is 
exposed, and, after all the susceptibles have been striken, the epidemic 
subsides. The seasonal prevalence is quite marked, the large majority 
of cases occurring between the first of June and the last of November. 
In the southern hemisphere the seasons are reversed, the epidemics 
occurring between the first of December and the last of May. Out of 
34 epidemics occurring during the last seventy-five years, 7G per cent, 
began in months of deficient rainfall and in 29 per cent, of them the dry 
weather lasted clear through. Twenty-four per cent, of the epidemics 
began in excess months, and in none did the wet weather continue clear 
through. In 18 epidemics with a total of 13,365 cases practically 90 
per cent, of the cases occurred during deficiency months. The dryer 
the weather, in general, the greater has been the number of cases. 

Notice to Contributors.— All communications intended for insertion in the 
Original Department of tins JounNAU are received only mth the dislincl under- 
slanding that they are contributed exclusively to this Journai.. 

Contributions frpm abroad written in a foreign language, if on examination 
they ai-e found desirable for this Journai., will be translated at its expense 
A limited number of reprints in pamphlet form, if desired, will be furnished to 
^ A M (he request for them be im'iilen on the maifiuscTij)t, 

All communications should be addressed to— 

Dr. George Morris Piersol, 1913 Spruce St., Pliiladelphia, Pa,, U. S. A. 
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